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Abstract 
Given the pervasive, debilitating nature of major depressive disorder, a large body 
of clinical research has evaluated the efficacy of short-term treatments for depression. 
Researchers have attempted to understand the complex mechanism of therapeutic change 
by examining treatment response, which is typically defined as the extent of symptom 
change between the intake and termination sessions. However, this approach fails to 
recognize that therapy is a non-linear, dynamic longitudinal process. An alternative 
approach involves analysis of longitudinal repeated measures process and outcome 
indicators in order to examine change both during treatment as weIl as foIlowing 
treatment. In order to evaluate dynamic, longitudinal hypotheses, it is necessary to use an 
appropriate analytical framework. A structural modelling technique termed Latent 
Difference Score Analysis (LDS) is well suited for this purpose, allowing for evaluation 
of longitudinal growth within a time series, while also considering multivariate 
relationships and determinants. 
The purpose of this research was to evaluate established theories of depression 
vulnerability as weIl as theories of psychotherapy process, both during and following 
depression treatment. The research described in Chapter 2 examined several theories of 
the longitudinal relationship between depression and perfectionism during depression 
treatment, while considering the role of the therapeutic alliance. Longitudinal LDS 
analyses supported a "personality vulnerability" model of depression, in which 
perfectionism predicted the subsequent rate of depression change throughout treatment. 
Results indicate that patients with high levels of perfectionism experience less reduction 
in their depression scores throughout treatment. Furthermore, the strength of the 
therapeutic alliance significantly predicted the rate of change in personality vulnerability 
throughout therapy. The research described in Chapter 3 examined several theories of the 
longitudinal relationship between depression and stress following treatment termination. 
Results supported a "stress reactivity" model, in which stressful events led to elevations 
in the rate of depression change following therapy. Multigroup LDS analysis indicated 
that stress reactivity only occurred for patients who had been treated with medication, and 
not for those who had received psychotherapy. 
These findings have several implications. First, comprehensive analyses of 
treatment efficacy can move beyond symptom reduction by examining mechanisms 
underlying treatment response using an appropriate statistical framework. The first paper 
demonstrates that an efficient route to symptom reduction involves establishing an 
adequate therapeutic alliance in order to target personality vulnerability. The second 
paper demonstrates that importance of evaluating treatment efficacy by considering 
whether a treatment leads to enduring change. Specifically, results indicate that the 
enduring effects ofpsychotherapy (in comparison to medication treatments) following 
treatment termination involves increased resiliency to stressfullife events. 
~lV~ 
Résumé 
Étant donnée la nature envahissante et débilitante du trouble dépressifmajeur, une 
grande quantité de recherche clinique a évalué l'efficacité de traitements à court terme 
pour la dépression. Les chercheurs ont tenté de comprendre le mécanisme complexe de 
changement thérapeutique en examinant la réponse au traitement, typiquement définie 
comme l'ampleur des changement en symptômes du commencement du traitement à sa 
conclusion. Cependant, cette approche ne prend pas en considération que la thérapie est 
un processus non-linéaire, dynamique, et longitudinal. Une aprocha alternative implique 
l'analyse longitudinale de measures répétées d'indicateurs du processus et des résultants 
du traitement afin d'observer des changements dynamiques durant le traitement ainsi que 
suivant sa conclusion. Pour évaluer les hypothèses dynamiques et longitudinales, il est 
nécessaire de recourir à un cadre analytique approprié. Une technique de modélisation 
structurale appellée Analyse Latente de Score Différentiel (Latent Difference Score 
Analysis; LDS) convient particulièrement à cet usage, et permet une évaluation des 
changements dynamiques longitudinaux au sein de séries de données temporelles, tout en 
considérant les relations multivariées ainsi que les déterminants. 
Le but de cette recherche était d'évaluer les théories établies de vulnérabilité à la 
dépression ainsi que du processus de changement thérapeutique en cours de traitement et 
suivant sa fin. La recherche décrite au Chapître 2 examine diverses théories de la relation 
longitudinale entre la dépression et le perfectionnisme durant le traitement de la 
dépression, tout en considérant le role de l'alliance thérapeutique. 
Les analyses longitudinales LDS soutiennent un modèle de "vulnérabilité de la 
personnalité" de la dépression, suivant lequel le perfectionnisme prédit subséquemment 
le taux de changement de la dépression tout au long du traitement. Les résultats montrent 
que les patients ayant de hauts niveaux de perfectionnisme montrent de moins grandes 
réductions en scores de dépression en cours du traitement. En outre, la force de l'alliance 
thérapeutique prédit significativement le taux de changement de la vulnérabilité de la 
personalité tout au long de la thérapie. La recherche décrite au Chapître 3 examine 
plusieurs théories de la relation longitudinale entre la dépression et le stress suivant la fin 
du traitement. Les résultats soutiennent un modèle de réactivité au stress, suivant lequel 
les événements stressants mènent à des élévations dans le taux de changement de la 
dépression suite à la thérapie. Des analyses LDS utilisant plusieurs groupes ont révélé 
que la réactivité au stress ne se produisait que chez les patients traités à l'aide de 
médicaments, et non chez ceux bénéficiant de psychothérapie. 
Ces constatations ont plusieurs implications. Premièrement, les analyses 
exhaustives de l'efficacité de traitements peuvent se porter à des fins allant au delà de la 
réduction des syptômes en examinant les méchanismes sous-jacents à la réponse au 
traitement en utilisant un cadre statistique approprié. La première étude démontre qu'une 
avenue efficace pour réduire la sévérité de symptôms implique d'établir une alliance 
thérapeutique adéquate afin de cibler la vulnérabilité de la personnalité. La seconde étude 
démontre l'importance d'évaluer l'efficacité de traitements en considérant si le traitement 
mène à un changement durable. Spécifiquement, les résultats indiquent que les effets 
durables de la psychothérapie (en comparaison aux traitements par médication) suivant la 
conclusion du traitement impliquent une résilience accrue aux événements stressants. 
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Chapter 1 
General Introduction 
Depression has been recognized as a chronic, recurrent condition that is one of the 
most debilitating health problems an individual can experience (Murray & Lopez, 1996). 
With a lifetime prevalence ofapproximately 15%, it is one of the most common disorders 
worldwide (NIMH, 2001). There are immense personal and social costs associated with 
this disorder, as those who experience depression endure physical and emotional 
suffering that leads to impairment in social, academic, occupational, and physical 
functioning as weIl as increased mortality (APA, 2000). 
This recognition has led clinical researchers to seek effective treatments for 
depression, leading to the development of a variety of short-term, standardized 
psychotherapeutic and medication treatments. Current evidence demonstrates that 
empirically supported treatments are effective in reducing depressive symptoms during 
treatment (AP A, 2000). Results from controIled, randomized clinical trials of 
psychotherapy demonstrate the efficacy of cognitive-behavioural therapy (CBT; Beck et 
al., 1979) and interpersonal therapy (lPT; Klerman et al., 1984) in the context of 
individual studies (e.g., DiMascio et al., 1979; Elkin et al., 1989; Hollon et al., 1992) as 
weIl as meta-analytic reviews (Dobson, 1989; Neitzel et al., 1987; Robinson et al., 1990). 
Furthermore, the use of antidepressant medication has been demonstrated to promote 
significant improvement in depressive symptoms during active treatment (e.g., Elkin et 
al., 1989; Hollon et al., 1992). 
While current empirically supported treatments are effective in reducing 
depressive symptoms, there is little evidence for treatment specific effects: similar 
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patterns of treatment outcome emerge when comparing treatments which differ in both 
proto col and rationale. Comparative analyses of randomized, controlled clinical trials 
have generally demonstrated that psychotherapy and medication are similarly efficacious 
in reducing symptoms during treatment (e.g., Antonuccio, Danton & Denelsky, 1995; 
DeRubeis, Gelfand, Tang & Simons, 1999; DeRubeis et al., 2005; Elkin et al., 1989; 
Rollon, Shelton & Loosen, 1991; Imber et al., 1990). Admittedly, treatment differences 
begin to emerge following treatment termination, as shown by clinical trials which 
demonstrate improved relapse reduction following psychotherapy treatment in 
comparison to medication (e.g., Rollon & Shelton, 2001; Rollon, Thase & Markowitz, 
2002). 
This set of findings has led clinical researchers to acknowledge that therapy type 
and specific techniques do not account for a great deal of the variance in treatment 
response. Comprehensive quantitative reviews and meta-analyses of treatment outcome 
consistently demonstrate that specific therapy techniques account for only 5% to 15% of 
the outcome variance (e.g., Lambert, 1992; Wampold, 2001). This recognition has fuelled 
efforts to identify and examine "common" factors that influence the course of treatment, 
regardless of the specific treatment being offered (Norcross, 2002; Wampold, 2001). 
Severa! common factors have been identified which are predictors of symptom 
reduction. While many patient characteristics have been examined in association with 
therapeutic response, clinical research has consistently demonstrated the importance of 
personality vulnerability (Blatt, 2004; Blatt & Zuroff, 2005). Research has demonstrated 
that the personality dimension of self-critical perfectionism is associated with differential 
r response to treatment (e.g., Blatt & Zuroff, 2005). Furthermore, both researchers and 
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clinicians have recognized that the interpersonal context of therapy is an essential 
element of the therapeutic process, as clinical research has consistently demonstrated the 
relationship of therapeutic alliance with treatment outcome, regardless of the treatment 
paradigm being considered (e.g., Gaston, 1990; Horvath & Symonds, 1991; Martin et al., 
2000). Another factor associated with symptom change involves patients' experience of 
stressfullife events, which has been shown to be strongly associated with depressive 
symptomology (e.g., Billings & Moos, 1982; Brown & Harris, 1978; Dohrenwend et al., 
1995; Lloyd, 1980; Swindle, Cronkite, and Moos, 1989; Thoits, 1983). Each ofthese 
variables can be examined in order to reveal their unique association with treatment 
outcome. 
The Relationship of Self-Critical Peifectionism with Therapy Outcome 
Over the past three decades, clinical researchers have recognized that personality 
can act as a vulnerability factor, predisposing individuals to experiencing depression 
(e.g., Blatt & Zuroff, 1992). One important process in the development ofpersonality, as 
proposed by Blatt (1974), involves the development of a consolidated, realistic, 
essentially positive and increasingly differentiated sense of self-definition and identity. 
Disruptions in this developmental process can potentially result in self-critical 
perfectionism, characterized by overly critical, harsh self-scrutiny and self-evaluation, 
involving themes of inferiority, unworthiness, failure, and guilt (Blatt, 1974; Blatt, 
D'Afflitti & Quinlan, 1976). Individuals with self-critical perfectionism are proposed to 
be more likely to experience fears ofbeing criticized, and oflosing the approval and 
acceptance of significant others. Furthermore, these individuals are proposed to have an 
increased risk of developing depression. 
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Blatt's theory has led to a considerable body ofresearch examining personality 
vulnerability, within the context of depression treatment. Studies consistently 
demonstrate that self-critical perfectionism negatively effects outcome in brieftreatment 
for depression (e.g., Enns, Cox & Inayatulla, 2003; Rector, Zuroff & Segal, 1999), even 
after controlling for the presence of personality disorders (Shahar, Blatt, Zuroff & 
Pilkonis, 2003). Several analyses by Blatt and colleagues, using data from the National 
Institute of Mental Health sponsored Treatment of Depression Collaborative Research 
Program (TDCRP; Elkin, Parloff, Hadley, & Autry, 1985), are noteworthy. Results 
demonstrate that self-critical perfectionism predicted poorer outcomes in all treatment 
conditions when examining primary outcome measures including symptoms, general 
clinical functioning, and social adjustment at termination, as well as during the follow-up 
phase (Blatt, Quinlan, Pilkonis & Shea, 1995; Blatt, Zuroff, Bondi, Sanislow, & Pilkonis, 
1998). 
The difficulties that self-critical perfectionistic patients experience in therapy are 
partially explained by their difficulties in maintaining a positive therapeutic alliance. 
Such difficulties are expected given that therapy is essentially an interpersonal process 
(Zuroff et al., 2000) and these individuals have considerable difficulty with establishing 
satisfying interpersonal relationships (Zuroff & Fitzpatrick, 1995; Zuroff, Stotland, 
Sweetman, Craig, & Koestner, 1995). Self-critical perfectionists tend to avoid intimacy 
(Zuroff & de Lorimer, 1989), resist engaging in self-disclosure (Zuroff & Fitzpatrick, 
1995), and engage in unsatisfactory conflict resolution (Zuroff & Duncan, 1999). Outside 
of the therapy session, individuals high in self-critical perfectionism experience 
additional difficulties associated with low social support (Dunkley et al., 2003; Mongrain, 
I~ 
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1998), increased negative life events and life difficulties (Moskowitz & Zuroff, 1991), 
and difficulties with forming social relationships (Shahar et al., 2004). 
Several theoretical models of personality have been proposed which consider the 
association of self-critical perfectionism and depression in greater depth. While several 
formulations consider a diathesis-stress interaction framework, a main effect model of the 
longitudinal association between personality and depression may also be examined. The 
first model of this association is termed the personality vulnerability model, which 
proposes that personality acts as a vulnerability factor or diathesis, which predisposes 
individuals to develop depression (Zuroff & Mongrain, 1987). An alternative theory, 
termed the scar model, proposes that personality change occurs as a consequence of 
depression (Coyne & Gotlib, 1983, 1986; Rhode, Lewinsohn & Seely, 1990). Proponents 
of this theory suggest that depression can lead to subsequent personality change by 
reducing an individual's self confidence (Coyne et al., 1998; Coyne & Calarco, 1995), 
promoting interpersonal dependency (Coyne & Whiffen, 1995), impairing interpersonal 
skills (Rhode et al., 1990), and limiting expectations regarding relationships and 
achievement (Coyne et al., 1998). Finally, an integrative theory termed the reciprocal 
causality model proposes that the personality vulnerability leads to depression, which in 
turn, exacerbates personality difficulties (Shahar, Blatt, Zuroff, Kuperminc, & Sotsky, 
2004; Zuroff, 1992). In this formulation, personality vulnerability leads to depression, 
which in turn, further exacerbates personality-related difficulties. Further research is 
necessary to determine which of the se three models are representative of the longitudinal 
relationship between depression and personality throughout depression treatment. 
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The Relation of the Therapeutic Alliance with Treatment Outcome 
Researchers searching for essential elements of the therapeutic process have 
consistently demonstrated the importance of the interpersonal context of therapy 
(Norcross, 2002). While depression treatments may differ in terms of protocol and 
rationale, all treatments share the common element of an interpersonal context. The 
definition of the therapeutic alliance has evolved over time, and is now defined broadly 
as the collaborative and affective bond between therapist and patient (e.g., Horvath & 
Symonds, 1991). The direct relationship ofalliance and outcome has been examined 
extensively, with meta-analyses reporting an overall effect size of .22 to .26 between 
alliance and outcome, regardless of the treatment being considered (Martin, Garske & 
Davis, 2000; Horvath and Symonds, 1991, Horvath & Bedi, 2002). A growing body of 
research demonstrates that the relation between therapeutic alliance and clinical 
improvement is not attributable to the confounding influence of early symptom change. 
First, measures of alliance taken early in treatment (when therapeutic change has not yet 
taken place) are significantly related outcome (Krupnick et al., 1996). Furthermore, 
studies which statistically control for early change in symptoms (e.g., Zuroff & Blatt, 
2006) demonstrate that alliance continues to predict outcome, predicting more rapid 
decline in maladjustment as weIl as improved adjustment following treatment 
termination. 
While the therapeutic alliance c1early plays an important role in the therapeutic 
process, the specific relationship between alliance and outcome is less c1ear. Gaston 
(1990) considered this question in her comprehensive review of the literature, and 
,~ proposed three ways in which the alliance might affect outcome: (a) the alliance may 
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have a direct therapeutic effect, (b) it may have an indirect effect, or (c) it may interact 
with other interventions. While many theorists have argued for one of these three 
explanations, others (Gaston, 1990; Henry, Strubb, Schacht & Gaston, 1994) believe the 
explanations are complementary. The current research sought to reframe this question by 
examining whether the therapeutic alliance has an indirect effect on outcome through its 
association with change in self-critical perfectionism. In this formulation, the therapeutic 
alliance contributes to outcome by influencing the rate of change in personality, which in 
turn is longitudinally linked to depressive symptomology during treatment. 
The Relation of Stressful Life Events and Treatment Outcome 
Numerous studies demonstrate the causal association between stressfullife events 
and the onset, maintenance and relapse of depression (for a critical review, see Hammen, 
2005). Furthermore, researchers have begun to consider the association between stress 
and depression following treatment termination, in order to better understand the nature 
of depressive relapse and recurrence. Given that analyses of post-treatment functioning 
demonstrate that treatment with psychotherapy improves relapse in comparison to 
medication (e.g., Gloague, Cottraux, Cucherat & Blackburn, 1998), researchers have 
examined why psychotherapy leads to enduring change. One reason for this differential 
long-term efficacy may be related to depressed patient's ability to cope with stressful 
events following psychotherapy treatment. 
The causal association between stress and depression has been examined through 
a variety of credible theoretical models. The central question underlying this research is 
whether the experience of stress causes depression, or if depression-prone individuals 
generate stressors. The tirst possibility, termed the stress reactivity model proposes that 
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the experience of an external, disruptive life event represents a strain on the person's 
adaptive capability, challenging their coping resources. A substantial body of empirical 
research has demonstrated that higher levels of significant stressors temporally precede 
the onset, maintenance and relapse of depressive symptomology (e.g., Brown & Harris, 
1989; Mazure, 1998). The second possibility, termed the stress generation model, 
proposes that depression-prone individuals actively generate life stressors, which then 
give rise to depressive symptoms. Support for the stress generation model has been 
demonstrated with interpersonal stressors (Potthoff et al., 1995), as weIl as acute events 
(Hammen, 1991), and chronic strains (Davila et al., 1997). A third possibility for the 
causal association between stress and depression, termed the transactional mode l, 
proposes that the association between stress and depression is bidirectional, such that 
/- stress may lead to depression in individuals, and depressed individuals may in turn 
generate subsequent stressors (Hankin & Abramson, 2001). To date, few studies have 
examined the post-treatment functioning of depressed individuals by directly comparing 
these three models, in order to further our understanding of the enduring effects of 
treatment. 
Each of these theories proposes a specifie, longitudinal association between stress 
and depression that can be tested using an application of structural equation modelling 
termed latent difference score (LDS) analysis. This approach provides researchers with a 
statistical framework for evaluating distinct patterns oflongitudinal growth within time 
series data, while considering interrelationships between multivariate change processes 
(McArdle & Nesselroade, 2002). When each of the previously described theories (stress 
I~ reactivity, stress generation, transactional) is stated using a temporal framework, support 
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for a theory can be determined by considering whether one time series (e.g., stress) leads 
to subsequent elevations in the rate of change in the other series (e.g., depression). 
Evaluating Treatment Outcome as aDynamie, Multivariate, Longitudinal System 
The complex nature of depression treatment can be understood by conceptualizing 
treatment as a multivariate, dynamic system that exhibits patterns of growth and change 
over time, examining the relationship of symptomology with each of these crucial 
common factors (i.e., therapeutic alliance, self-critical perfectionism, stress). Currently, 
the predominant research designs for studying psychological processes involve cross-
sectional and pre-post statistical analyses. However, both ofthese designs have limited 
utility, as they cannot adequately address temporal issues involving the growth, change 
and stability of a construct over time. 
To understand complex, temporal re1ationships, it is necessary to use an 
appropriate analytical framework. A statistical technique known as latent difference score 
(LDS) analysis (LDS; see McArdle, 2001; McArdle & Hamagami, 2001) permits one to 
model dynamic longitudinal growth within a time series, while also considering 
multivariate re1ationships and determinants. LDS represents an alternative method for the 
structural modeling of longitudinal data which combines features of factor analysis, time 
series, and multivariate analyses of variance. This allows researchers to formulate 
dynamic hypotheses which directly examine key longitudinal research questions 
involving: a) within-subject change, b) between-subject differences in within-subject 
change, c) determinants ofwithin-subject change, and d) determinants ofbetween-subject 
differences in within-subject change (Baltes & Nesse1roade, 1970). In the analyses 
reported in this thesis, LDS was used to model the temporal characteristics and 
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association of common factors (self-critical perfectionism, therapeutic alliance~ and 
stress) with symptom change. 
The research described in Chapter 2 examined severa! theories of the temporal 
relationship between depression and self-critica! perfectionism during depression 
treatment, while considering the role of the therapeutic alliance. Longitudinal LDS 
analyses evaluated four models of the temporal relationship of depression and 
personality, considering: a) the no coupling model, in which depression and self-critical 
perfectionism are unrelated during treatment, b) the personality vulnerability model, in 
which longitudinal coupling occurs in which perfectionism predicts subsequent 
elevations in depression, c) the scar model, which proposes that longitudinal coupling 
occurs in which depression predicts subsequent elevations in self-critical perfectionism, 
.~ and d) the reciprocal causality model, in which bidirectional coupling occurs between 
both processes. Furthermore, this research examined the relationship between the therapy 
alliance and the association of depression and personality throughout treatment. 
The research described in Chapter 3 examined post-treatment data for individuals 
who had received depression treatment involving psychotherapy or medication. Several 
theories of the temporal relationship between depression and stressfullife events were 
examined, while considering treatment-specific differences on this relationship. 
Longitudinal LDS analyses evaluated four models of the temporal relationship of 
depression and stressfullife events, considering: a) the no coupling mode!, in which 
depression and stress are unrelated following treatment, b) the stress reactivity model, in 
which longitudinal coupling occurs in which experiencing stress predicts subsequent 
.~. elevations in depression , c) the stress generation model, which proposes that 
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longitudinal coupling bccurs in which depression predicts subsequent elevations in 
stressful events, and d) the reciprocal causality model, in which bidirectional coupling 
occurs between both processes. Furthermore, this research examined the whether the 
post-treatment relationship between stress and depression differed based on the type of 
treatment patients had received, comparing treatment with psychotherapy and 
medication. 
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Chapter 2 
The Relationship of Perfectionism, Depression 
and Therapeutic Alliance During Treatment for 
Depression: Latent Difference Score Analysis 
Abstract 
This research examines the longitudinal relationship ofpatient-rated 
perfectionism, c1inician-rated depression and observer-rated therapeutic alliance using the 
Latent Difference Score (LDS) analytic framework. Outpatients involved in the 
Treatment for Depression Collaborative Research Pro gram completed measures of 
perfectionism and depression at five occasions throughout treatment, with therapeutic 
alliance measured early in therapy. First, LDS analyses ofperfectionism and depression 
established longitudinal change models. Further LDS analyses revealed significant 
longitudinal interrelationships, in which perfectionism predicted the subsequent rate of 
depression change, consistent with a personality vulnerability model of depression. In the 
final LDS model, the strength of the therapeutic alliance significantly predicted 
longitudinal perfectionism change, while perfectionism significantly predicted the rate of 
depression change throughout therapy. These results c1arify the patterns of growth and 
change for these indicators throughout depression treatment, demonstrating an alternative 
method for evaluating longitudinal dynamics in therapy. 
./ 
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Introduction 
Clinical researchers who are interested in developing a comprehensive 
understanding of the therapy process face a complex set of challenges. This involves not 
only identifying indicators that capture the multidimensional nature of therapeutic 
process, but also evaluating these indicators using an appropriate analytical framework. 
Process researchers have framed this question by exploring the mechanisms underlying 
symptom change, focusing on an individual's specifie vulnerability. This literature 
demonstrates the central importance of personality in the onset and maintenance of 
depression (Blatt, 2004; Blatt & Zuroff, 2005). In addition, both researchers and 
clinicians have recognized that the interpersonal context of therapy is an essential 
element of the therapeutic process. This has been supported by research findings from the 
past two decades, which have consistentIy demonstrated the reIationship of therapeutic 
alliance with treatment outcome, regardless of the treatment paradigm being considered 
(e.g., Gaston, 1990; Horvath & Symonds, 1991; Martin et al., 2000). 
Considered separateIy, each ofthese indicators can provide clinicians with 
substantial insight into the nature of the therapeutic process. However, less is known 
about the longitudinal dynamics of these variables and their interrelationships over time. 
An approach termed latent difference score (LDS) analysis provides a statistical 
framework for evaluating dynamic longitudinal growth within time series data, while 
considering interrelationships between multivariate change processes (McArdle & 
NesseIroade, 2002). Using this framework, the multidimensional nature oftherapeutic 
change can be evaluated by considering the longitudinal dynamics of depression and 
personality as related to the quality of the therapeutic alliance. 
~ 14~ 
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The Role of Perfectionism in Therapy Outcome 
A substantial body of c1inical research has recognized the role of personality in 
the onset and maintenance of depression (e.g., Blatt, 2004; Blatt, Quinlan, Pilkonis & 
Shea, 1995; Blatt & Zuroff, 1992). Specifically, individuals who exhibit high levels of 
perfectionism have been shown to be particularly vulnerable to experiencing depression. 
Perfectionism, as measured in the current dataset, is conceptually similar to Blatt's 
concept of self-criticism (Dunkley, Zuroff & Blankstein, 2003; Powers, Zuroff & Topciu, 
2004), characterized by themes involving inferiority, unworthiness, failure, and guilt 
(Blatt, 1974; Blatt, D'Afflitti & Quinlan, 1976). These individuals engage in an ovedy 
critical style ofharsh self-scrutiny and evaluation involving fears ofbeing criticized, and 
losing the approval and acceptance of significant others. Furthermore, they experience 
particular difficulty with establishing satisfying interpersonal relationships (Zuroff & 
Duncan, 1999) as they avoid intimacy, resist self-disc1osure, and engage in unsatisfactory 
conflict resolution (Zuroff & Fitzpatrick, 1995). This is problematic in therapy, as 
demonstrated by analyses of patients involved in the National Institute of Mental Health's 
Treatment for Depression Collaborative Research Program (TDCRP). This research 
established that patients' levels ofpre-treatment perfectionism had a negative influence 
on their treatment response (Blatt et al., 1995), as evidenced by a lack of significant 
clinical improvement in the second half oftreatment (Blatt, Zuroff, Bondi, Sanislow & 
Pilkonis, 1998). The negative impact of perfectionism on treatment outcome has been 
shown to be mediated by difficulties experienced by the se patients in both the therapeutic 
relationship (Zuroff et al., 2004) and their relationships outside therapy (Shahar, Blatt, 
Zuroff, Kuperminc & Leadbeater, 2004). 
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Several theoretieal models of personality have eonsidered the specifie association 
of perfeetionism and depression in greater depth. The personality vulnerability model 
proposes that personality plays an essential role in the etiology, maintenance and 
treatment of depression. In one formulation of this model, personality serves as a 
diathesis whieh predisposes individuals to develop depression in response to personality-
congruent, stressfullife events (Hammen, Marks, Mayol, & DeMayo, 1985; Zuroff & 
Mongrain, 1987). Furthermore, the relationship of personality and depression may be 
mediated by self-generated stressful events (Hammen et al., 1985). In particular, 
individuals with high levels of perfectionism appear to generate stressfullife events, 
which in turn increase their depression (e.g., Mongrain & Zuroff, 1994; Shahar & Priel, 
2003). Overall, a substantial amount of evidence has aecumulated in support of the 
personality vulnerability model (e.g., Zuroff, Mongrain & Santor, 2004). 
A second theory, termed the scar model, proposes that personality change occurs 
as a consequence of depression (Coyne & Gotlib, 1983, 1986; Rhode, Lewinsohn & 
Seely, 1990). Proponents ofthis theory suggest that depression ean lead to subsequent 
personality ehange by redueing an individual's self confidence (Coyne et al., 1998; 
Coyne & Calarco, 1995), promoting interpersonal dependency (Coyne & Whiffen, 1995), 
impairing interpersonal skills (Rhode et al., 1990), and limiting expectations regarding 
relationships and achievement (Coyne et al., 1998). While interesting, this research has 
not provided c1ear evidence that elinical depression predicts subsequent personality 
change, primarily beeause of methodologieallimitations inc1uding diffieulties with 
establishing diagnostic criteria and using cross-sectional designs to address longitudinal 
r' questions. 
Chapter 2 - Depression, Perfectionism and Therapeutic Alliance During Treatment 
An integrative theory, termed the reciprocal causality model, proposes that the 
relationship between personality and depression is interactive (Shahar, Blatt, Zuroff, 
Kuperminc, & Sotsky, 2004; Zuroff, 1992). In this formulation, personality vulnerability 
leads to depression, which in turn, further exacerbates personality-related difficulties. To 
date, few studies have considered this alternative formulation. One study by Zuroff, 
Igreja and Mongrain (1991), demonstrated the reciprocal relationship between depression 
and self-criticism in an undergraduate female population. Shahar et al. (2004a) provided a 
more comprehensive examination of the reciprocal causality model, and found evidence 
for reciprocal causality between self-criticism and depression in a population of 
adolescent girls, but not boys. 
Determinants of Within-Subject Change: Therapeutic Alliance 
Research conducted over the past two decades demonstrates that the quality of the 
therapeutic alliance, conceptualized as the collaborative and affective bond between 
patient and therapist, consistently predicts therapy outcome (e.g., Gaston, 1990; Horvath 
& Symonds, 1991). Meta-analyses of the alliance literature report an overall effect size of 
.22 to .26 between alliance and outcome (Horvath & Bedi, 2002; Horvath & Symonds, 
1991; Martin, Garske & Davis, 2000). This relationship persists even when treatments are 
directly compared, as demonstrated by Krupnick et al. (1994, 1996), who found no 
difference in the ability of alliance to predict outcome across treatments in the TDCRP. It 
is noteworthy that, while many measures of alliance involve ratings provided by the 
patient, therapist or an observer, evidence suggests that patient and observer ratings show 
the greatest reliability and predictive validity (Burns & Auerbach, 1996; Persons & 
Burns, 1985). For example, researchers using Vanderbilt Therapeutic Alliance Scale have 
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demonstrated that observer ratings of the patient's (but not the therapist's) contribution to 
the alliance significantly predicts therapeutic outcome (Krupnick et al., 1996). 
While many researchers acknowledge the importance of the therapeutic alliance, 
there remains uncertainty about the specific relationship between alliance and outcome. 
Gaston (1990) considered this question in her comprehensive review of the literature, and 
proposed three ways in which the alliance might affect outcome: (a) the alliance may 
have a direct therapeutic effect, (b) it might have an indirect effect, or (c) it may interact 
with other interventions. While many theorists have argued for one of these three 
explanations, others (Gaston, 1990; Henry, Strubb, Schacht & Gaston, 1994) believe the 
explanations are complementary. In the CUITent study, we sought to reframe this question 
by examining how the therapeutic alliance contributes to the rate of change in treatment 
outcome, when examining longitudinal series involving depressive symptomology as 
weIl as personality. 
Modeling Longitudinal Change Processes: Latent Difference Score Analysis 
The longitudinal dynamics of depression and perfectionism in relationship to the 
therapeutic alliance can be evaluated using a statistical modeling technique known as 
latent difference score (LDS) analysis (LDS; see McArdle, 2001; McArdle & Hamagami, 
2001). LDS analysis represents an alternative method for the structural modeling of 
longitudinal data which integrates featuresof latent growth curve models (Meredith & 
Triask, 1990), and cross-Iagged regression models (Joreskorg & Sorbum, 1979). LDS 
combines features of both classes of models by considering dynamic longitudinal growth 
within a time series, while also examining multivariate interrelationships and 
r-. determinants. 
~ 18~ 
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In the LDS modeling framework, an observed score (e.g., a depression score, 
D(t)n) from an individual (n) recorded at time t can be decomposed into a latent or "true" 
score (d(t)n) which is considered to be free ofmeasurement error as weIl as the associated 
independent measurement error (e(t)n). The measurement errors are assumed to have a 
mean of zero (/-Le = 0), to have nonzero variance (cie), to be uncorrelated with other error 
terms in the model, and to have the same variance at each time point. 
D(t)n = d(t)n + e(t)n (1) 
The latent difference score (Lld(t)n) for an individual n measured at time t is equal 
to the difference between the current latent depression score d(t)n and the previous latent 
score (d(t - 1 )n): 
Lld(t)n = d(t)n - d(t - l)n (2) 
In datasets (such as ours) where observations occur at fixed intervals, the time 
between pairs of latent scores can be set to a constant (i.e., Llt = 1). Therefore, the latent 
difference score can be interpreted as the rate of change of the true score, ild(t)n/ ilt = 
Lld(t)n. 
Univariate Dynamic Models of Latent Difference Scores 
Using the latent rate of change (Lld(t)n/ Llt) as the outcome variable, there are 
several ways to evaluate change within a longitudinal process. McArdle and his 
collaborators (Hamagami & McArdle, 2001; McArdle, 2001; McArdle & Hamagami, 
2001; McArdle & Nesselroade, 2002) have proposed a tractable yet flexible change 
model involving additive and proportional change. For our analyses, latent change in 
depression over time can be expressed using the equation: 
(3) 
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This equation is referred to as the dual change score LDS model, as the rate of 
change in the latent depression score involves two components. The additive change 
component (ad x Sdn) involves change where ad is the coefficient related to the latent 
slope Sdn, which is conceptually similar to the factor score of subject n in a factor analysis 
model. The coefficient ad can be considered as a factor loading, and is usually fixed to be 
1 for identification purposes. Therefore, the Sdn term can be understood as the intercept 
term in model (2), which can vary across subjects but is constant over time. The 
proportiona1 change component (~d X d(t - l)n) involves change which is proportional to 
the previous latent score. The coefficient ~d is a coefficient which indicates the 
proportional effect of a previous latent variable on the subsequent rate of change. This 
coefficient can be considered as either time-invariant, or time-varying (i.e., ~d(t)). 
Simplifying the dual change LDS modelleads to three unique models of 
univariate change. In the univariate constant change score LDS model, latent change is 
constant within a subject over time: 
L\d(t)n = a x Sdn, ~d = 0 (4) 
In the univariate proportional change score LDS model, latent change is a self-
feedback process in which change is proportional to the latent score from the previous 
time point: 
Finally, in the univariate no change score LDS model, the latent scores do not 
change over time. However, observed scores may vary over time due to random error 
(e(t)n) as shown in (1). 
L\d(t)n = 0, ad = ~d = 0 
~20~ 
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For purposes of illustration, path diagrams for the four univariate LDS models are 
presented as Figures la, lb, lc and Id. 
Bivariate Dynamic Models of Latent Difference Scores 
Once univariate analyses c1arify the nature of change within each longitudinal 
series, bivariate analyses c1arify the relationship between univariate series. Equation (2) 
can be modified to investigate the possible "coupling" oftwo univariate processes in 
terms ofwhether one process predicts the rate of change in the other. Using d(t) to 
denote depression and pet) to denote perfectionism at each time point: 
~d(t)n=adXSdn + Pdxd(t-l)n +'Ypxp(t-l)n 
~p(t)n = ap X spn + Pp X p (t - l)n + 'Yd X d(t-l)n 
(7a) 
(7b) 
These two equations characterize the longitudinal change in depression (7a) and 
the change in perfectionism (7b) using three components: additive change (i.e., ad X Sdn) 
and proportional change (i.e., Pd X d (t - l », as seen previously in the dual change LDS 
model, as well as by a third component (i.e., 'Yp xp(t-l)n) which characterizes the 
"coupling" interrelationship between series. When coupling occurs, a variable occurring 
earlier in time in one univariate series (e.g., perfectionism (P(t-l)n», predicts the 
subsequent rate of change in a second univariate series (e.g., depression (~d(t)n». Here, 
the coefficients 'Yp and 'Yd represent the degree of coupling between two univariate series, 
with the coupling strength varying over time as 'Yp(t) and 'Yd (t). 
Bivariate analyses provide a unique opportunity for examining coupling 
relationships between personality and depression in accordance with the competing 
personality theories described previously. By imposing restrictions on the model 
parameters, it is possible to examine models in which: a) no dynamic coupling exists 
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between depression and perfectionism CY d = 0 and 'Yp = 0); b) unidirectional coupling 
exists in which perfectionism predicts subsequent depression change, consistent with the 
personality vulnerability model (Yd = 0; YP '* 0); c) unidirectional coupling exists in 
which depression predicts subsequent perfectionism change, consistent with the scar 
model (Yd '* 0; YP = 0); or d) inter~ctive coupling exists between depression and 
perfectionism, consistent with the reciprocal causality model (Yd'* 0 and YP '* 0). 
In addition, explanatory variables or determinants can be considered within this 
framework. Given previous research by Zuroff et al. (2000) demonstrating the association 
of self-critical perfectionism and the therapeutic alliance during treatment, we examined 
this question using the current framework. In the CUITent analysis, we can determine 
whether early therapeutic alliance (TA) predicts the subsequent rate of change in 
perfectionism throughout therapy by modifying equation (7b) as: 
~p(t)n=apxSpn + ~pxp(t-l)n +Ydxd(t-l)n (8) 
In summary, the purpose ofthe CUITent study was to evaluate the temporal course 
of growth and change in perfectionism and depression, while determining the 
longitudinal interrelationship of these variables as related to the therapeutic alliance. 
First, we conducted separate LDS univariate analyses of two repeated measures time 
series (i.e. perfectionism, depression) in order to understand the temporal nature of 
change in therapy. These analyses were exploratory, as we did not propose anyapriori 
hypotheses regarding univariate change. Second, bivariate analyses were conducted in 
order to evaluate four personality models of dynamic coupling between the depression 
and perfectionism univariate series. Our third analysis examined the role of the 
therapeutic alliance as related to the bivariate, coupled system. Based on Blatt and 
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Zuroffs (2005) emphasis on the transformative impact of the therapeutic relationship pn 
vulnerability to depression, we hypothesized that the strength of the therapeutic alliance 
would significantly predict the rate of change in perfectionism, and in turn, perfectionism 
would predict the rate of change in depression throughout treatment. 
Method 
Participants 
The CUITent study used data collected through the TDCRP (Elkin, 1994). The 
TDCRP was designed to investigate the efficacy of four manualized short-term 
treatments for major depressive disorder: i) cognitive behaviour therapy (CBT), ii) 
interpersonal therapy (lPT), iii) imipramine with clinical management (lMI -CM), and iv) 
placebo with clinical management (PLA-CM). Two hundred fifty depressed individuals 
with non-bipolar, non-psychotic, major depressive disorder were randomly assigned to 
the four conditions, and two hundred thirty-nine participants attended the first treatment 
session. One hundred sixty-two participants were identified as treatment completers 
(those who attended at least 12 treatment sessions over at least a 15-week period). 
Our analyses focused on treatment completers, since our goal was to study the 
dynamics of treatment as it unfolds over time. Thus, we intended our findings to be 
generalizable to the population of patients who receive a complete, or nearly complete 
course of treatment. Although it is possible to conduct SEM on samples with missing 
data, the results are limited in several ways, including the absence of certain goodness of 
fit indices and modification indices (Arbuckle & Wothke, 1999). Consequently, our 
analyses focus on the 128 treatment completers who provided complete data for each of 
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the measures examined at every occasion. This results in a similar number of patients in 
each treatment condition (CBT: N=33, IPT: N=35, IMI-CM: N=31, PLA-CM: N=29). 
Inclusion and exclusion criteria, sample characteristics, assessment procedures 
and the treatment protocol have been described previously (e.g., Elkin et al., 1985; Imber 
et al., 1990). Depressed outpatients accepted into the study met Research Diagnostic 
Criteria (RDC; Spitzer, Endicott, & Robins, 1978) for a diagnosis of current major 
depressive disorder, and achieved a score of 14 or greater on the 17-item Hamilton 
Rating SCale for Depression (HRSD; Hamilton, 1960). In this sample, 69% of the patients 
were female, and the average age was 35.5 years. 
Measures 
Dysfunctional Attitudes Scale (DAS; Weissman & Beck, 1978). The DAS is a 40-
item self-report measure designed to assess cognitive vulnerability to depression. The 
Perfectionism and Need for Approval subscales were derived by principal components 
analysis of intake data, followed by varimax rotation (Imber et al., 1990). Once items 
with high loadings were summed, the resulting Perfectionism and Need for Approval 
subscales had adequate retest reliabilities (rs = .65 and .56, respectively) and high internaI 
consistency (as = .82 and .91, respectively). The Need for Approval and Perfectionism 
subscales are conceptually similar to the variables of dependency and self-criticism (Blatt 
& Zuroff, 1992). The Perfectionism subscale comprises 15 items assessing patients' 
tendency to view the self in punitive terms, particularly with respect to failure in meeting 
se1f-imposed standards. The Need for Approval subscale is composed of Il items 
assessing patients' tendency to place importance on other people's judgments. Form A 
('. was used in this study, which has high internaI and test-retest reliability (Dobson & 
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Breiter, 1983; Weissman & Beck, 1978). Perfectionism was assessed at intake (Le., week 
0), and weeks 4,8, 12 and 16. 
Hamilton Rating Scale for Depression (HRSD; Hamilton, 1960). The HRSD is a 
17-item c1inician administered semi-structured interview designed to assess depression 
over recent and extended time intervals (Hamilton, 1960). The HRSD is widely used in 
research as an indicator of depressive symptomology due to its high interrater reliability 
(.78) (Sotsky & Glass, 1983), high internaI reliability (.46 to .97), and high retest 
reliability (.81 to .98) (Bagby, Ryder, Schuller & Marshall, 2004). Depression was 
assessed at intake, and weeks 4,8, 12 and 16. 
Vanderbilt Therapeutic Alliance Scale (VTAS; Hartley & Strupp, 1983). A 
modified version of the VT AS was used to indicate the strength of the therapeutic 
alliance. The development of this observer-rated version of the VTAS has been described 
previously (Krupnick et al., 1994, 1996). Therapy sessions were rated using the 31-item 
modified VTAS, an observer-based measure that distinguishes between patient and 
therapist contributions to the alliance. The VTAS is considered a highly reliable and valid 
measure of the therapeutic alliance (Martin et al., 2000). Trained clinical raters achieved 
acceptable interrater agreement when evaluating videotapes of 619 therapy sessions, 
while being unaware of treatment condition, symptomology or session number. The 
average intrac1ass correlation for pairs of raters at the early treatment session was .92 for 
the patient contribution to the alliance (Krupnick et al., 1996) with coefficient alpha for 
the patient factor being .92. Therapeutic alliance was represented as a latent factor, 
indicated by three VTAS "item parcels" (for a review, see Little, Cunningham, Shahar, & 
Widaman, 2002). Item parcels are created by aggregating (averaging the responses) from 
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two or more items, providing multiple manifest variables whieh are used as indieators of 
the latent eonstruet. The item paree1s used here are aggregates of VT AS items, providing 
three equivalent indieators of the latent construct (therapeutic alliance). Items were 
assigned to each parcel based on similar factor loadings, as reported by Krupnick et al. 
(1996). In comparison to item level indicators, parce1s can provide an advantage in terms 
of improved reliability and communality, while reducing the likelihood of distributional 
violations (Bagozzi & Heatherton, 1994; Kishton & Widaman, 1994). 
Ana/ytic Strategy 
Our LDS longitudinal analyses were conducted using the AMOS 5.0 pro gram 
(Arbuckle, 1999). Parameters were estimated by the maximum-likelihood method, which 
compares the fit of a hypothesized structural model to the observed variance-covariance 
matrix. AMOS provides a variety of measures for assessing model fit. The chi-square 
index is considered a measure of exact model fit, and a heuristic is typically used in 
which chi-square to degrees offreedom ratios (i/dj) near two represent acceptable model 
fit (Byme, 1989). We also provide the root mean square of approximation (RMSEA; 
Steiger & Lind, 1980) and Comparative Fit Index (CFI; BentIer, 1990). RMSEA 
indicates "model discrepancy per degree of freedom" and imposes a penalty for adding 
complexity to a model without substantially improving model fit. Smaller RMSEA values 
indicate better model fit, with values less than .05 indicating a "close fit," while RMSEA 
values larger than .10 suggest a "poor fit" (Browne & Cudeck, 1993). The CFI index 
indicates the relative reduction in model misfit when comparing the target model relative 
to a baseline (independence) model. CFI values greater than .90 indicate a good fit of the 
model to the observed data. To compare eompeting models, we use the Akiake 
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Information Criterion (AIC; Akiake, 1973), which takes into account the model 
complexity in relationship to the number ofparameters. The model with smaller AIC is 
preferred. 
ResuUs 
Univariate Latent Difference Models 
Table 1 provides the means, standard deviations and correlations among the 
variables used in the analyses. The observed means for perfectionism and depression 
decreased monotonically throughout therapy. As expected, similar patterns of correlation 
emerged for repeated measures data within each of the two longitudinal univariate series 
(i.e., perfectionism and depression), involving significant positive correlations between 
consecutive values within each univariate series. Furthermore, there were significant 
positive concurrent correlations between perfectionism and depression ratings throughout 
treatment. The VT AS patient contribution item parcels were significantly positively 
correlated with each other. Finally, VTAS item parcel1 ratings were significantly 
negatively related to week 8 and week 16 depression ratings, as well as to week 12 and 
week 16 perfectionism ratings. 
Four univariate LDS longitudinal models of depression and perfectionism were 
evaluated including the "no change" model, the additive "constant change" model, the 
"proportional change" model and the combined "dual-change" model. Table 2 presents 
summary results for each of the univariate models considered, indicating parameter 
estimates and goodness of fit indices. Both time-varying and time-invariant proportional 
effects (~(t» were considered, and in all analyses time-varying effects substantially 
improved the model fit. Of the four univariate LDS depression models, examination of 
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parameter significance and goodness of fit indices indicated that depression change was 
best represented as a dual change LDS model (r: [7] = 11.19; X7./df= 1.60; AIC = 37.19, 
CFI = .98, RMSEA = .06). Across the five time points in the series, unstandardized 
parameter estimates of the additive (Sdn) coefficient was 6.34, while the proportional 
coefficient (P(t» ranged from - .67 to -.91. AU parameter estimates were statisticaUy 
significant (ps ranging from < .001 to < .05) 
Next, four univariate LDS models of perfectionism were considered. Examination 
of parameter significance and goodness of fit indices indicated that perfectionism change 
was best represented by a dual change LDS model (r:[8] = 17.87; i/df= 2.23; AIC = 
41.87, CFI = .98, RMSEA = .09). Parameter estimates as weU as CFI and AIC indicators 
clearly support the dual change model, while the RMSEA and r: indicators faU within 
/~' the range of acceptable model fit. Across the five time points in the series, unstandardized 
parameter estimates of the proportional coefficient (P(t» ranged from - .05 to -.08. AIl 
parameter estimates were statistically significant (ps ranging from < .001 to < .05). Our 
analyses indicated that the group mean of spn was not significantly different from zero; 
therefore, E[ spn] was fixed to o. 
Bivariate Latent Difference Models 
Next, bivariate analyses were conducted in order to evaluate four LDS models of 
the dynamic coupling between the depression and perfectionism univariate series. Table 3 
presents summary results for the bivariate LDS models, indicating parameter and fit 
indices for the no coupling, personality vulnerability, scar and reciprocal causality 
models. Models 1 (no coupling) and 3 (scar) were eliminated from consideration due to 
/' poor goodness of fit estimates (i.e., RMSEA, AIC, r:), and (in the case of model 3), non 
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significant cross-lag coefficients. While models 2 (personality vulnerability) and 4 
(reciprocal causality) provide acceptable goodness of fit estimates, both the AIC and i' fit 
estimates were improved in the personality vulnerability model. Furthermore, in model 4 
(reciprocal causality) the cross-Iag coefficients in which depression leads personality 
change were non-significant and, therefore, redundant. 
Given our results, parameter significance and goodness of fit indices indicated 
that the personality vulnerability mode1 provides the best mode1 fit among the four 
candidate LDS mode1~ (X2 [35] = 56.67; ildf= 1.60; AIC = 116.67, CF! = .97, RMSEA 
= .07). All parameter estimates were statistically significant (ps ranging from < .001 to 
< .05). Across the five time points, the proportional coefficient (~(t» for depression and 
perfectionism ranged from -.67 to -1.15, and - .04 to -.08 respective1y. Of greatest 
theoretical import, the unidirectional coupling from perfectionism to depression change 
(yp) was significant at the p < .05 level throughout therapy, with unstandardized estimates 
ranging from .10 to .17. 
Using these results, the bivariate structural equation for the expected change in 
depression over each four week period can be established from the model parameters as 
shown in Table 4. This equation illustrates the specific relationship of concurrent leve1s 
of depression and perfectionism in terms of the subsequent rate of change in depression. 
The mean expected change in HRSD scores over each four week period of therapy 
increases by 1.37 points, and at the same time, decreases proportionately by -.67 to -1.15 
of the previous latent depression score, and increases by .10 to .17 of the previous 
perfectionism score. On average, for this sample, it is expected that there will be a 
cumulative decrease in depression scores of Il.68 units over therapy. 
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The meaning of this significant coupling can be explored in greater depth. One 
implication of this equation is that patients with initial perfectionism scores higher than 
the group mean will experience less reduction in their depression scores throughout 
treatment. Table 4 demonstrates the utility of using this equation to calculate the expected 
change in depression based on initial (pretreatment) level ofperfectionism. For example, 
a patient who se initial perfectionism score is one standard deviation above the sample 
mean would experience less reduction in their depression over each time period, as 
compared to others with the same E[Sdn]. To illustrate, the expected depression change for 
a highly perfectionistic patient over the first time period would be: 
E[~Depression(t)n] = ad x E[Sdn] + ~d x E[Depression (t - l)n] + 
'Yp x E[Perfectionism (t - 1 )n] 
-4.43 = 1.37 - .67 x (18.95) + .10 x (69.01), for week 0 < t:s week 4 
Conversely, a patient with a perfectionism score one standard deviation below the 
mean would experience greater reduction in depression over the first time period: 
E[~Depression(t)n] = ad x E[Sdn] + ~d x E[Depression (t - l)n] + 
'Yp x E[Perfectionism (t - 1 )n] 
-7.88 = 1.37 - .67 x (18.95) + .10 x (34.52), for week 0 < t:s week 4 
As a result, a highly perfectionistic patient would experience a cumulative 
decrease of9.62 HRSD units of the course oftreatment, while a patient low in 
perfectionism would experience a cumulative decrease of 13.75 HRSD units. 
Determinants of Within-subject Change: Therapeutic Alliance 
Our final analysis investigated determinants of within-subject change in terms of 
the bivariate, coupled personality vulnerability model. Figure 2 illustrates the path 
,/"""'\ diagram for this model, in which therapeutic alliance predicts the rate of change in 
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perfectionism throughout the therapy process. Table 5 presents the associated parameter 
and goodness of fit indices. Examination of the goodness of fit parameters indicates that 
the therapeutic alliance significantly predicts the rate of change in perfectionism scores 
throughout treatmen~ (i[64] = 83.01; i/df= 1.29; AIC = 163.01, CFI = .98, RMSEA = 
.04). The unstandardized estimate (<p = -.90) for this effect was significant at the p <.05 
level throughout therapy. 
The resulting structural equation indicates that for each four-week period in 
therapy, the expected group mean ofperfectionism decreases proportionately by -.05 to 
-.08 of the previous latent perfectionism score, and decreases by -.90 of the latent mean 
of the composite therapeutic alliance score. This equation merits further examination. 
One implication of this equation is that a therapeutic alliance score which is above the 
group average results in greater reduction in perfectionism scores throughout treatment. 
For this sample, the estimated mean latent perfectionism intake score is 51.79 and the 
latent VT AS therapeutic alliance variable has a mean of zero and a variance of one. 
Therefore, the expected change in perfectionism using a VT AS therapeutic alliance score 
which is one standard deviation above the group mean is: 
E[~Perfectionism(t)n] = up x E[spn] + ~p x E[Perfectionism (t - l)n] + <j> x TAn 
{ 
-4.53 = -.07 x (51.79) -.90 (1) for week 0 < t ~week 4 
-4.21 = -.07 x (47.26) -.90 (1) for week 4 < t::: week 8 
-3.05 = -.05 x (43.05) -.90 (1) for week 8 < t::: week 12 
-4.10 = -.08 x (40.00) -.90 (1) for week 12 < t::: week 16 
Conversely, a therapeutic alliance score which is one standard deviation below the 
group mean would result in less reduction in perfectionism scores throughout treatment: 
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E[~Perfectionism(t)nJ = up x E[SpnJ + ~p x E[Perfectionism (t - 1)n] + <p x TAn 
{ 
-2.73 = -.07 X (51.79) -.90 (-1) for week 0 < t .:s..week 4 
-2.53 = -.07 x (49.06) -.90 (-1) for week 4 < t.:::: week 8 
-1.43 = -.05 x (46.53) -.90 (-1) for week 8 < t.:::: week 12 
-2.71 = -.08 x (45.10) -.90 (-1) for week 12 < t.:::: week 16 
Here, low therapeutic alliance predicts a cumulative decrease in perfectionism of 
9.40 units, while a high therapeutic alliance predicts a cumulative decrease in 
perfectionism of 15.89 units. 
In order to determine whether these findings were influenced by our decision to 
restrict the sample of 162 treatment completers to the 128 treatment completers without 
missing data, we reanalyzed the final LDS model using Full Information Maximum 
Likelihood estimation in the full sample of 162 patients. The fit of the model remained 
acceptable (t[64] = 83.15; r/df= 1.31; AIC = 164.14, CFI = .98, RMSEA = .04). 
Furthermore, the fundamental features of the model remained the same. The coupling 
coefficients (Yp) from perfectionism to latent depression change were aIl significant, and 
ranged from .10 to .18. The coefficient (<p) for the linkage oftherapeutic alliance and 
change in perfectionism was also significant, and nearly identical in magnitude to that 
obtained in the restricted sample. 
Discussion 
This paper examined longitudinal dynamics involving perfectionism, depression 
and the therapeutic alliance during treatment for depression. The principal findings from 
our analyses were: i) changes in perfectionism and depression over the course of 
treatment are best modeled as dual change processes that follow different trajectories, ii) 
consistent with the personality vulnerability model, bivariate longitudinal coupling exists 
between perfectionism and depression, in which a patient's level ofperfectionism 
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predicts the subsequent rate of change in depression throughout therapy, and iii) patient 
contribution to the therapeutic alliance significantly predicts the rate of change in 
perfectionism, and in tum, perfectionism significantly predicts the rate of change in 
depression throughout therapy. 
Our univariate LDS analyses addressed the specifie question ofhow longitudinal 
perfectionism change and depression change occurs during treatment for depression. In 
both cases, longitudinal change was best represented using a dual change model 
involving constant and proportional elements. These LDS models revealed that the 
trajectories of depression and perfectionism change differ substantially. Depression 
change involves rapid symptom improvement early in therapy, followed by a graduaI 
slowing of progress. This is consistent with psychotherapy research involving rapid 
treatment response, which indicates that much of the improvement in depression severity 
occurs within the early phase oftreatment (e.g., Hardi & Craighead, 1994). Similarly, 
dose-effect models of psychotherapy (Howard, Kopta, Krause & Orlinsky, 1986) indicate 
that depression change involves rapid early improvement which then plateaus in a 
curvilinear relationship. In contrast, longitudinal perfectionism change involves graduaI 
decreasing values over time, with the rate of change in perfectionism being relatively 
consistent throughout therapy. One implication ofthis finding involves clinical research 
which considers optimal treatment duration. It may be inappropriate to determine the 
optimallength of treatment solely based on change in symptoms, given the different 
trajectories of change demonstrated here. Once the rate of change in symptomology 
plateaus, a therapy may continue to be effective through continued reduction in the 
underlying personality vulnerability. 
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Our bivariate analyses also revealed longitudinal coupling relationships between 
perfectionism and depression. These results indicate that perfectionism was the leading 
indicator of depression change over time. That is, perfectionism predicted the subsequent 
rate of change in depression improvement throughout therapy, which supports a 
longitudinal formulation of the personality vulnerability model. Our systematic 
comparison of competing theoretical models contributes to the literature in several ways. 
First, to our knowledge, this is the only study to comprehensively examine dynamic 
longitudinal relationships within a methodologically rigorous clinical intervention by 
considering competing theoretical models of the relationship between depression and 
personality. Second, this study indicates that the association between personality and 
depression is unidirectional, in that the level of perfectionism predicts the subsequent rate 
r"", of change in depression throughout therapy. This relationship between perfectionism and 
the rate of depression alleviation is consistent with previous diathesis-stress research 
indicating that perfectionism represents an important vulnerability factor which 
predisposes an individual to experience depression (e.g., Blatt, 2004), which is 
particularly problematic in therapy due to its detrimental effect on interpersonal processes 
such as the therapeutic alliance (Zuroff et al., 2000). These findings demonstrate that 
improvement in an individual's personality vulnerability increases the rate of depression 
reduction, which has implications for developing effective treatment strategies based on 
the unique needs of the patient. A more efficient and rapid route to symptom reduction 
can involve integrating personality information into case formulation, resulting in tailored 
therapeutic interventions which effectively target patients' underlying personality 
,~ vulnerability. 
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Our third analyses examined therapeutic alliance as an explanatory variable 
predicting the rate of improvement in perfectionism throughout treatment. While research 
has demonstrated that the therapeutic alliance plays an integral role in many forms of 
therapy, our analyses reveal one specific mechanism underlying this association. In her 
review of the alliance literature, Gaston (1990) considered whether the alliance affects 
outcome by a direct therapeutic effect, an indirect effect, or through its interaction with 
other interventions. In our analyses, therapeutic alliance has an indirect effect on 
symptom alleviation, in that a strong alliance increases the rate of improvement in 
personality vulnerability, and in turn, personality vulnerability predicts the rate of change 
in symptom reduction. 
These results have important implications for improving treatment efficacy. 
Although there is considerable clinical research considering the most effective 
intervention for a specific diagnosis, less attention has been given to non-specific factors 
as related to the rate oftherapy response. To this end, therapists might modify their 
general treatment approach to effective1y consider patient personality throughout aIl 
phases oftreatment, from intake to termination. This can involve evaluating a patient's 
unique set of presenting problems within the context of personality vulnerability when 
considering case formulation. During treatment, one of the primary goals for therapists 
who wish to work efficiently with perfectionistic patients involves establishing a strong, 
collaborative therapeutic alliance early in therapy, in order to facilitate the identification 
and challenging of maladaptive perfectionistic beliefs. 
Blatt' s theory of the psychotherapy process (Blatt, Auerbach & Levy, 1997) 
provides a useful framework to further understand the clinical implications of this result. 
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Perfectionistic patients often hold maladaptive beHefs about themselves involving harsh 
self-scrutiny, overly critical evaluations oftheir behaviour, and unrealistically high 
standards of performance, associated with themes of guilt and inferiority. They often 
believe that others will be overly critical oftheir behaviour, having high expectations for 
their performance that must be met in order to gain approval and avoid rejection. Once a 
strong alliance has been established, the therapist' s accepting, non-judgmental and 
supportive attitudes and behaviours can provide an environment which allows the patient 
to challenge this maladaptive belief system. Within a .collaborative therapeutic 
framework, the patient becomes capable of disclosing personal information without fear 
ofbeing rejected or criticized by their therapist. As the content and structure of the 
patient' s mental schemata shift towards more realistic and adaptive beliefs, symptom 
alleviation occurs as the underlying vulnerability improves. A successful psychotherapy 
intervention can be seen as providing a collaborative setting in which maladaptive 
schemata are challenged, while working to develop a more realistic, differentiated, and 
integrated belief system. 
Our analyses have several implications for future clinical research. First, given 
that the therapy process is essentially dynamic in nature, the treatment literature could 
benefit from adopting a statistical framework which is suited to evaluating multivariate 
longitudinal change relationships. Second, this framework could be applied to etiological 
research in order to identify the specific mechanisms involved with depression onset. 
LDS analyses utilizing a developmental framework could examine the longitudinal 
interplay of personality development, life experiences, and disruptions in interpersonal 
relationships as differential contributors to the development of depression. Third, this 
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approach may be appropriate for use in patient profiling (Howard et al., 1996) in which 
patients' characteristics are used to predict differential therapy response. LDS analyses 
can establish how patient individua1 difference characteristics (such as diagnosis and 
personality) affect change trajectories associated with successful treatment response. For 
example, sessional process indicators collected early in therapy could be used to predict a 
patient's individual response trajectory. If a patient is not demonstrating a pattern of 
change which predicts treatment success, therapists could use this information to 
intervene in a more effective manner. Finally, the LDS framework can be adapted to 
examine the therapeutic process as a function of discrete groups. An example of this 
could involve examining the effect of treatment modality (e.g., psychotherapy vs. 
pharmacotherapy) on the dynamic association ofpersonality and depression. While this 
could not be tested directly with the TDCRP dataset (as every treatment condition 
provided sorne form oftherapy), it may be that psychotherapy (as opposed to 
pharmacotherapy) interventions may differentially affect coupling relationships 
throughout the treatment and follow-up phases, based on their ability to specifically 
target the underlying personality diathesis. 
Severallimitations of our analyses should be noted. First, while this framework 
represents a special case of structural equation modeling and which shares the strengths 
of SEM, it also inherits the limitations of SEM such as concerns with modeling non-
normally distributed data, the possibility of non-convergent indices of significance and 
the potential for inconsistencies in goodness-of-fit measures (Bender, 1980). Second, 
while it would have been interesting to examine possible differences across the four 
TDCRP treatments, this was not feasible given the available sample sizes for each 
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treatment condition. As such, it is possible that these longitudinal relationships may differ 
across the four treatment modalities. Third, while the carefully designed format of the 
TDCRP was methodologically rigorous, it is possible that patients in the TDCRP may not 
be representative ofthe general outpatient population. AdditionaIly, our analyses were 
conducted on patients selected on the stringent criterion that they completed treatment 
and had complete data for aIl of the measures examined. We demonstrated that the key 
results were essentially unchanged when the requirement of complete data was relaxed. 
However, it remains possible that the dynamics of treatment unfold differently in patients 
who fail to complete therapy, either because they respond very rapidly and do not need to 
continue in treatment or are non-responders and drop out or are removed from treatment. 
In conclusion, our findings provide evidence that the strength of the therapeutic 
alliance predicts the rate of perfectionism change, and in turn, that the level of 
perfectionism predicts the subsequent rate of depression change. We believe that the 
systematic application of dynamic modeling is critical to empirically evaluating complex 
multivariate longitudinal change in therapy, in order to further our understanding of the 
mechanisms underlying treatment response. 
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Table 1 
Correlations, Means, and Standard Deviations for the Hamilton Rating Scale for 
Depression (HRSD), the Dysfunctional Attitudes Scale-Perfectionism subscale (DAS-
PFT), and the Vanderbilt Therapeutic Alliance Scale (VTAS) 
DAS- DAS- DAS- DAS- DAS-
Variable HRSDn HRSDT2 HRSDn HRSDn HRSDTS PFTTl PFTT2 PFTT3 PFTT4 PFTT5 VTASI 
HRSDTl 
HRSDT2 .21' 
HRSDn .21' .62" 
HRSDT4 .15 .54" .73" 
HRSDrs .14 .43" .55" .58" 
DAS-PFTTl -.05 .15 .06 .24' .24' 
DAS-PFTT2 -.01 .28" .28" .34" .34" .71" 
DAS-PFTTl -.13 .26" .30" .39" .37" .68" .86" 
DAS-PFTn -.04 .22' .29" .38" .36" .66" .80" .89" 
DAS-PFTTs -.03 .22' .24" .33" .43" .66" .78" .85" .88" 
VTASI 
VTAS2 
VTAS3 
M 
SD 
.02 -.10 -.19" -.17 -.30' .01 -.10 -.16 -.19" -.23" 
.01 -.08 -.15 -.17 -.17 .07 -.03 -.07 -.10 -.09 .76' 
-.01 -.09 -.15 -.11 -.19" .08 .01 -.07 -.10 -.12 .81' 
18.95 13.02 10.09 9.49 7.46 51.79 48.70 44.70 43.55 40.39 3.38 
4.10 5.86 6.61 6.26 5.69 17.01 17.60 17.07 17.66 16.77 0.53 
Note. Given that 78 correlations were computed, one would expect about 4 to have been 
significant by chance, even when there are no correlations among any variables. 
Therefore, it is likely that several of the significant relations presented in this table are 
attributable to chance. Tl = first measurement occasion (Week 0); T2 = second 
measurement occasion (Week 4); T3 = third measurement occasion (Week 8); T4 = 
fourth measurement occasion (Week 12); T5 = fifth measurement occasion (Week 16); 
HRSD = Hamilton Rating Scale for Depression; DAS-PFT = Dysfunctional Attitudes 
Scale-Perfectionism subscale; VT AS 1 = Vanderbilt Therapeutic Alliance Scale, 
Indicator 1; VT AS2 = Vanderbilt Therapeutic Alliance Scale, Indicator 2; VT AS3 = 
Vanderbilt Therapeutic Alliance Scale, Indicator 3. 
*p < .05. **p < .01. 
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Table 2 
Univariate Models of Perfectionism and Depression 
Constant Proportional Dual 
No change change change change 
Parameters and 
fit indices DAS-PFT HRSD DAS-PFT HRSD DAS-PFT HRSD DAS-PFT HRSD 
Additive coefficient 
E[sn] 0(=) 0(=) 0.00 -2.63 0(=) 0(=) 0.00 
a2 (sn) 0(=) 0(=) 10.60 .43 0(=) 0(=) 4.88 
Proportional coefficient 
0(=) -.06'" -.27'" -.01'" Pa 0(=) 0(=) 0(=) 
Pb 0(=) 0(=) 0(=) 0(=) -.02 -.04 -.05· 
Pc 0(=) 0(=) 0(=) 0(=) -.07·" -.21" -.08'" 
Goodness-of-fit 
Parameters 21 21 31 32 29 29 35 
dl 13 13 11 10 10 10 8 
RMSEA (p close fit) .28 (.00) .46 (.00) .25 (.00) .29 (.00) .19 (.00) .37 (.00) .09 (.09) 
CFI .81 .00 .87 .48 .93 .22 .98 
AIC 153.56 373.85 115.01 143.08 74.73 ,201.79 41.87 
i 139.56 359.85 97.01 123.08 54.72 181.79 17.87 i/df 10.74 27.68 8.82 12.31 5.47 18.17 2.23 
Note. DAS-PFT = Dysfunctional Attitudes Scale-Perfectionism subscale; HRSD = 
Hamilton Rating Scale for Depression; 0 (=) indicates that the parameter is not 
estimated; ''p close fit" = p value for testing the null hypothesis that the population 
root mean square error of approximation (RMSEA) is no greater than .05 
(MacCallum, Browne, & Sugawara, 1996); CFI = comparative fit index; AIC= 
Akiake information criterion; E(sn) = additive change coefficient; 13 = proportional 
change coefficient. In this model, the 13 coefficient is time varying; l3a, I3b, and I3c 
represent three distinct parameter estimates. 
*p < .05. **p < .01. ***p < .001. 
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Table 3 
Results From Bivariate Models ofCoupling Involving Perfectionism and Depression 
Personality Reciproeal 
No eoupling vulnerability Sear eausality 
Parameters and 
fit indices DAS-PFT HRSD DAS-PFT HRSD DAS-PFT HRSD DAS-PFT HRSD 
Additive coefficient 
E[snl 0.00 6.43'" 0.00 1.37' 0.00 6.39'" 0.00 0.92 
ci (Sn) 4.S5 14.74 5.00 14.40 4.94 14.57 5.65 15.65 
Proportional coefficients 
-.07'" -.67*" -.07'" -.67'" -.67'" -.67··· Pa -.06 .01 
-.03' -.71'" -.04'*' -.S4'" -.06' -.70'" -.04 -.SO·'· J3t, 
Pc -.OS··· -.92'" -.OS··· . -.15'" -.OS· -.91'" -.06 -1.14·'· 
Cross-lag coefficients 
.10'" .10'" YI 0(=) 0(=) 0(=) -.03 0(=) -.16 
Y2 0(=) 0(=) 0(=) .11'" -.03 0(=) -.22 .10·" 
Y3 0(=) 0(=) 0(=) .14'" .14 0(=) .07 .14·'· 
Y4 0(=) 0(=) 0(=) .17*" .01 0(=) -.OS .1S'·' 
Goodness-of-fit 
Parameters 72 76 76 80 
dl 39 35 35 31 
RMSEA (p close fit) .11 (.00) .07 (.16) .16(.00) .09 (.04) 
CFI .93 .97 .92 .96 
AIC 144.72 116.67 151.62 128.33 
t 92.72 56.67 91.62 60.33 
t/df 2.40 1.60 2.70 1.95 
Note. DAS-PFT = Dysfunetional Attitudes Seale-Perfeetionism; HRSD = Hamilton 
Rating Seale for Depression; 0 (=) indicates that the parameter is not estimated; "p close 
fit" = p value for testing the null hypothesis that the population root-mean-square error of 
approximation (RMSEA) is no greater than .05 (MacCallum, Browne, & Sugawara, 
1996); CFI = comparative fit index; AIC= Akiake information criterion; E(sn) = additive 
change coefficient; ~ = proportional change coefficient. In this model, the ~ coefficient is 
time varying; ~a, ~b, and ~c represent three distinct parameter estimates. 
*p < .05. **p < .01. ***p < .001. 
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Table 4 
Expected Change Derived From Bivariate Models 
Parameters and Bivariate Bivariate, high DAS-PFTa Bivariate, low DAS-PFTb 
fit indices DAS-PFT HRSD DAS-PFT HRSD DAS-PFT HRSD 
Initial mean score 51.79 18.95 69.01 18.95 34.52 18.95 
Mean expected change 
Week 0 < t:SWeek4 -3.63 -{).15 -4.83 -4.43 -2.42 -7.88 
Week4 < t:S Week 8 -3.37 -1.91 -4.49 -1.30 -2.25 -2.52 
Week 8 < t:S Week 12 -1.80 -1.51 -2.39 -1.38 -1.19 -1.63 
Week 12 < t < Week 16 -3.44 -2.11 -4.58 -2.51 -2.29 -1.72 
Note. DAS-PFT = Dysfunctional Attitudes Scale-Perfectionism subscale; HRSD = Hamilton 
Rating Scale for Depression. 
Bivariate calculations are based on the following formula: 
E[ ÔDepression(t)n] = ad x E[Sdn] + Pd x E[Depression(t - 1 )n] + 'Yp x E[Perfectionism(t - 1) n], 
where E[ÔDepression(t)n] = Mean expected change in depression for an individual (n) at time 
t.; ad x E[Sdn] = additive change component; Pd x E[Depression(t - 1 )n] = proportional change 
component; 'Yp x E[Perfectionism(t - 1) n] = coupling component; d = depression; p = 
perfectionism. 
For example, the predicted mean expected change ofHRSD, given initial HRSD and initial 
DAS-PFT level = 1.37 - .67 x 18.95 +.10 x 51.79 =-6.15. 
aHigh DAS-PFT = DAS-PFT score one standard deviation above the initial mean DAS-PFT 
score. 
bLow DAS-PFT = DAS-PFT score one standard deviation below the initial mean DAS-PFT 
score. 
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Table 5 
Results of Model Examining Therapeutic Alliance and Bivariate Personality Vulnerability Model 
Parameters and fit indices DAS-PFT HRSD 
Additive coefficient 
E(sn) 0.00 1.42-
a2 (sn) 4.18 14.58 
Proportional coefficients 
-.07'" -.66"-Pa 
Pb -.05'" -.88'" 
Pc -.08'" -1.16"-
Cross-lag coefficients 
0(=) .10'" YI 
Y2 0(=) .10--' 
Y3 0(=) .14'--
Y4 0(=) .17-'-
Therapeutic alliance coefficient 
cp -.90' 0(=) 
Goodness-of-fit 
Parameters 104 
dl 64 
RMSEA (p close fit) .05 (.52) 
CFI .98 
AIC 163.01 
i 83.01 
i/df 1.29 
Note. DAS-PFT = Dysfunctional Attitudes Scale-Perfectionism subscale; HRSD = Hamilton 
Rating Scale for Depression; 0 (=) indicates that the parameter is not estimated; ''p close fit" = P 
value for testing the null hypothesis that the population root mean square error of approximation 
(RMSEA) is no greater than .05 (MacCallum, Browne, & Sugawara, 1996); CFI = comparative 
fit index; AIC= Akiake information criterion; E(sn) = additive change coefficient; 13 = 
proportional change coefficient. In this model, the 13 coefficient is time varying; l3a, I3b, and I3c 
represent three distinct parameter estimates. 
*p < .05. **p < .01. ***p < .001. 
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a) No Change Path Diagram b) Constant Change Path Diagram 
_____ -+\ Sn 
c) Proportional Change Path Diagram d) Dual Change Path Diagram 
Figure 1. Path diagrams for four latent difference score (LDS) models based on observed 
scores collected across five consecutive time points. Squares represent observed variables. 
Cireles represent latent variables. Single-headed arrows represent regression coefficients. 
Double-headed arrows represent a correlation or covariance. D(t) represents the observed 
depression score at time t. ~d(t) represents the depression latent difference score at time t. 
(a x sn) represents a fixed slope score. p indicates the proportional effect of a previous latent 
variable on the subsequent rate of change. e(t) represents the error term at time t. 
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1 1 1 1 1 
P[l] P[2] P[3] P[4] P[S] 
( 
D[l] D[2] D[3] D[4] D[S] 
Figure 2. Path diagram of the final latent difference score model, in which early therapeutic 
alliance (TA) predicts latent change within the bivariate, coupled, dual-change processes. Here, 
latent perfectionism (P[t]) predicts the rate of change in latent depression (.~d[t]) demonstrating 
bivariate coupling (y[t]) throughout therapy. Squares represent observed variables. Cireles 
represent latent variables. Single-headed arrows represent regression coefficients. Double-headed 
arrows represent a correlation or covariance. P[t] and D[t] represent the perfectionism and 
depression observed scores at time t. p[t] and d[t] represent the perfectionism and depression 
latent scores at time t. e(t) represents the error term at time t. (a x sn) represents a fixed slope 
score. ~(t) indicates the time-varying proportional effect for latent perfectionism (~p) and latent 
depression (~d). y[t] indicates the coupling effect between the univariate series. <p indicates 
predictive relationship between therapeutic alliance (TA) latent perfectionism change (ôp[tl) 
throughout therapy. 
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Bridge Between Chapters 2 and 3 
The two manuscripts serving as the foundations for Chapters 2 and 3 of this 
dissertation both examine factors underlying depression change throughout the process of 
depression treatment. In Chapter 2, the dynamic relationship of personality, depression 
and the therapeutic alliance was examined by comparing well-established models of 
depressive vulnerability. Results indicated that self-critical perfectionism was associated 
with subsequent depression change, consistent with a personality vulnerability model of 
depression. In the next chapter, the dynamic relationship of stress and depression will be 
examined following depression treatment, comparing the differential effects of treatment 
with medication vs. psychotherapy. Previous research indicates that psychotherapy has an 
enduring effect by reducing the probability of relapse over the long term, in comparison 
to the higher relapse rates patients experience following termination of medication 
treatment. The following research in Chapter 3 proposed one possible explanation for 
differential relapse rates - namely, that these treatments differentially affect the 
relationship of stress and depression following treatment. 
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CHAPTER3 
Stress Reactivity Following Brief Treatment for 
Depression: Differentiai Effects of 
Psychotherapy and Medication 
Abstract 
Clinical research demonstrates that psychotherapy and medication treatments are 
effective in reducing depressive symptoms. However, only psychotherapy provides an 
enduring effect by reducing depressive vulnerability following treatment termination. 
This differential efficacy may reflect mode-specific effects on the longitudinal 
relationship between depression and stress. The CUITent study examined post-treatment 
data from 153 outpatients enrolled in the Treatment of Depression Collaborative 
Research Pro gram (TDCRP). Latent Difference Score (LDS) analysis evaluated the 
temporal relationship between severity of depression and frequency of stressful life 
events following treatment for depression, assessed by interviewers at treatment 
termination, and at 6-, 12-, and 18 months following treatment. LDS analyses of the 
relationship of depression and stress supported a stress reactivity model, in which 
stressful events led to elevations in the rate of depression change. Multigroup LDS 
analysis indicated that this longitudinal stress reactivity only occUITed for outpatients in 
the medication conditions. Results demonstrate that the enduring impact of 
psychotherapy involves enhanced resiliency to stressfullife events. 
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Introduction 
Clinical research has demonstrated that evidence-based, short-term treatments for 
depression are effective in reducing patients' depressive symptoms (American 
Psychiatric Association, 2000). Rowever, a substantial number of patients remain 
vulnerable to experiencing relapse following treatment termination (e.g., Shea et al., 
1992). Therefore, it is important to evaluate the efficiency of a treatment by considering 
whether it effects enduring change. This has been examined in comparative clinical trials 
of psychotherapy and medication, which reveal that the beneficial treatment effects of 
medication do not continue once treatment is discontinued (Rollon & Shelton, 2001; 
Rollon, Thase & Markowitz, 2002). Rowever, psychotherapy demonstrates a lasting 
effect, by significantly lowering rates of relapse following treatment (e.g. Evans et al., 
1992; Rollon, 2003; Rollon et al., 2005, Shea et al., 1992). 
To understand the differentiallong-term efficacy ofthese treatments, we must 
examine how each treatment approach achieves its effect. While psychotherapy and 
medication approaches differ in both rationale and protocol, one of the main factors 
differentiating the two interventions is the acquisition of new skills. Improvement in 
medication treatment is not merely a function ofphysiological change, however, these 
patients do not develop new abilities which could help them to cope with depression once 
treatment ends. In comparison, treatment response in psychotherapies such as cognitive 
behavioural therapy (CBT) and interpersonal therapy (lPT) is related to a patient's ability 
to identify, challenge and alter maladaptive cognitive, behavioural and interpersonal 
patterns. Depressive symptoms alleviate as patients' perceptions, attributions and beliefs 
are altered, as they develop more adaptive representations of self and of significant others 
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(e. g., Blatt, Auerbach, & Levy, 1997). Following treatment termination, psychotherapy 
patients have developed abilities which improve their resiliency to experiencing 
depression when faced with difficult life situations. 
F ollowing this logic, the differentiallong-term efficacy of psychotherapy and 
medication may be understood by examining the interplay of depression and stressful 
events following treatment. While a considerable body of research indicates that stressful 
life events are associated with the onset and relapse ofunipolar depression (for a critical 
review, see Kessler, 1997), the causal processes implicated in this relationship are not 
weIl understood (Monroe & Simons, 1991). Furthermore, this relationship is rarely 
examined following therapy termination. Essentially, this literature can be conceptualized 
using three theoretical models: the stress reactivity model, the stress generation model, 
and the transactional model. 
Clinical research involving the stress reactivity model has demonstrated that 
stressfullife events precede the onset, maintenance and relapse of depressive 
symptomology (e.g., Billings & Moos, 1982; Brown & Harris, 1978; Dohrenwend et al., 
1995; Lloyd, 1980; Swindle, Cronkite, and Moos, 1989; Thoits, 1983). While many 
formulations ofthis model adopt a stress diathesis framework, a main effect or stress 
reactivity model can be used to consider the direct relationship between stress and the 
onset and maintenance of depression. Once treatment ends, it is useful to conceptualize 
stress reactivity using a vulnerability framework, as exposure to stressful events may 
significantly influence the course of depression following treatment (e.g., Kessler, 1997; 
Zlotnick, Shea, Pilkonis, Elkin & Ryan, 1996). This question was examined by Holahan 
and Moos (1991), who demonstrated that in conditions ofhigh stress, personal and social 
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resources affect coping, and coping predicts psychological outcome following treatment. 
Furthermore, Zuroff and Blatt (2002) demonstrated that patients who experienced high 
levels of stress and low levels of social support experienced elevations in depressive 
symptomology following treatment. Overall, this research literature demonstrates that 
individuals who have been treated for depression can remain stress reactive, experiencing 
elevations in their depressive symptoms when exposed to stressful events. 
A second model of the association between stress and depression is termed stress 
generation. The stress generation model proposes that the personal traits of depressed 
individuals (e.g., coping strategies, problem solving ability, and interpersonal behaviour) 
contribute to the occurrence of stressful events in their lives (Hammen, 1991). Hammen' s 
(1991) first study using this model demonstrated that depressed women experienced self-
generated interpersonal stressors. Further support for a stress generation model using 
interpersonal stressors has been demonstrated with adolescent females diagnosed with 
depression and comorbid Axis 1 disorders (Daley, Hammen, Burge & Davila, 1997), 
unipolar depressed women (Nelson, Hammen, Daley, Burge, & Davila, 2001), depressed 
children (Rudolph, Hammen, Burge, Lindberg, Herzberg & Daley, 2000), married 
couples (Davila, Bradbury, Cohan & Tochluk, 1997), and college students (Potthoff, 
Holahan, & Joiner, 1995). In addition, achievement related stress generation has been 
demonstrated with depressed outpatients (Simons, Angell, Monroe & Thase, 1993). 
Overall, this research provides evidence that depressed individuals generate specifie 
types of stressors. However, many studies demonstrated that the stress generation effect 
only held when considering gender (female) and the type of stressor (interpersonal); few 
o studies support a main effect model of stress generation. 
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A third theory of the association between stress and depression is termed the 
transactional model, which considers both the response of depressed individuals to 
stressors as weIl as their active contribution to stressors in their lives. A transactional 
model of gender differences in depression was proposed by Hankin and Abramson 
(2001). In this model, stressful events lead to elevation in negative affect, which in turn 
progresses into depression, resulting in self-generated stressfullife events. One 
transactional analysis of childhood depression found that adolescent girls experienced 
high levels offamily stress, and generated high levels ofparent-child stress. In addition, 
boys experienced high levels of stress, and in turn, generated stressors (Rudolph & 
Harnmen, 1999). To our knowledge, the transactional stress model has not bee.p. 
empirically tested using a sample of c1inically depressed adults. 
In summary, the current study had two goals. The tirst was to examine four 
models of the dynamic relationship between stress and depression following short-term 
treatment for depression. The second was to examine whether the longitudinal 
relationship between stress and depression differs for patients treated with psychotherapy 
or medication. In order to precisely evaluate these complex temporal hypotheses, it is 
important to utilize an appropriate statistical framework. Currently, cross-sectional and 
pre-post longitudinal analyses represent the predominant research design for studying 
psychological processes involved in depression treatment. However, these designs have 
limited utility, as they cannot adequate1y address temporal issues involving the growth, 
change and stability of a construct over time. Alternatively, longitudinal designs with 
multiple observations provide a useful framework for understanding precisely how 
therapeutic change occurs, by examining patterns of temporal change in meaningful 
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process variables (e.g., Hawley, Ho, Zuroff & Blatt, in press). In the current study, 
longitudinal multigroup analysis allowed us to examine whether the relationship between 
stress and depression differs across treatment groups (psychotherapy vs. medication). If 
î 
psychotherapy provides patients with the ability to effectively manage their reactions to 
stress, we would expect that the longitudinal coupling hetween stress and depression 
would be reduced for those who received psychotherapy in comparison to medication. In 
other words, we would expect that patients who received medication treatment would 
show greater increases in depressive symptoms following stress, in comparison to 
patients who received psychotherapy. 
Modelling Longitudinal Dynamics of Stress and Depression: Latent Difference 
Analysis 
A statistical modeling technique known as latent difference score (LDS) analysis 
(LDS; see McArdle, 2001; McArdle & Hamagami, 2001) can be used to explore the 
longitudinal dynamics of depression and stress following treatment termination. LDS 
represents an alternative method for the structural modeling of longitudinal data which 
integrates features of latent growth curve models (Meredith & Triask, 1990), and cross-
lagged regression models (Joreskorg & Sorbum, 1979). LDS combines features of both 
classes of models hy considering dynamic longitudinal growth within a time series, while 
also examining multivariate relationships and determinants. 
In the LDS modeling framework, an observed score (e.g., a depression score, 
Dep(t)n) from an individual (n) recorded at time t can he decomposed into a latent or 
"true" score (dep(t)n) which is considered to be free ofmeasurement error as weIl as the 
,~ associated independent measurement error (e(t)n). The measurement errors are assumed 
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to have a mean of zero (~e = 0), to have nonzero variance (02 e), to be uncorre1ated with 
other error terms in the model, and to have the same variance at each time point. 
Dep(t)n = dep(t)n + e(t)n (1) 
The latent difference score (ôdep(t)n) for an individual n measured at time t is 
equal to the difference between the current latent depression score dep(t)n and the 
previous latent score (dep(t - l)n): 
Ôdep( t)n = dep( t)n - dep( t - l)n 
In datasets (such as ours) where observations occur at fixed intervals, the time 
between pairs of latent scores is constant (i.e., ôt = 1). Therefore, the latent difference 
score can be interpreted as the rate of change of the true score, Ôdep(t)nl Ôt = Ôdep(t)n. 
Univariate Dynamic Models of Latent Difference Scores 
(2) 
Using the latent rate of change (Ôdep(t)uI ôt) as the outcome variable, there are 
several ways to model change in the process of interest. McArdle and his colleagues 
(Hamagami & McArdle, 2001; McArdle, 2001; McArdle & Hamagami, 2001; McArdle 
& Nesselroade, 2002) have proposed a tractable yet flexible change mode1 involving 
additive and proportional change. For our analyses, latent change in depression over time 
can be expressed using the equation: 
Ôdep( t)n = Cldep X Sdep,n + ~dep X dep (t - l)n . (3) 
This equation is referred to as the dual change score model, as the rate of change 
in the latent depression score involves two components. The first component involves 
additive change (Cldep X Sdep,n), which is a product of two variables. The latent variable, 
Sdep,n , is conceptually similar to the factor score of subject n in a factor analysis model. 
The coefficient Cldep can be considered as a factor loading, and is usually fixed to be 1 for 
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identification purposes. Therefore, the term, Sdep,n, can be understood as the intercept 
term in model (2), which can vary across subjects but is constant over time. The second 
component involves proportional change (Pdep X dep (t - 1 )n), indicating change which is 
proportional to the previous latent score. The coefficient Pdep indicates the proportional 
effect of a previous latent variable on the subsequent rate of change. This coefficient can 
be estimated as either time-invariant, or time-varying (i.e., Pdep(t)). 
Simplifying the dual change modelleads to three models of univariate change. In 
the univariate constant change score model, latent change is constant within a subject . 
overtime: 
~dep( t)n = (ldep X Sdep,n, Pdep = 0 
In the univariate proportional change score model, latent change is a self-
feedback process in which change is proportional to the latent score from the previous 
time point: 
~dep(t)n = Pdep X dep (t - 1 )n, adep = 0 
(4) 
(5) 
Finally, in the univariate no change score model, the latent scores do not change 
over time. However, observed scores may vary over time due to random error (e(t)n) as 
shown in (1). 
~dep(t)n = 0, (ldep = Pdep = 0 
For the purpose of illustration, Figures 1 a, 1 b, 1 c and 1 d represent the four 
univariate LDS models as path diagrams. 
Bivariate Dynamic Models of Latent Difference Scores 
(6) 
Bivariate LDS analyses provide a unique opportunity for evaluating longitudinal 
(r-. relationships between depression and stress. Equation (2) can be modified to investigate 
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the possible "coupling" of two univariate processes, in terms of whether one process 
predicts the rate of change in the other. Using dep(t) to denote depression and stress(t) to 
denote stress at each time point : 
ôdep(t)n = Udep X Sdep,n + ~dep X dep (t - l)n + 'Ystress x stress(t-l)n (7a) 
Ôstress(t)n = Ustress X Sstress,n + ~stress X stress (t - l)n + 'Ydep X dep(t-l)n (7b) 
These two equations characterize the longitudinal change in depression (7a) and 
the change in stress (7b) using three components: additive change (i.e., Udep X Sdep,n) and 
proportional change (i.e., ~dep X dep (t - 1)), as seen previously in the dual change model, 
as weIl as by a third component (i.e., 'Y stress X stresse t -1 )n) which characterizes the coupling 
relationship between series. When coupling occurs, a variable occurring earlier in time in 
one univariate series (e.g., stress(t-l)n), predicts the subsequent rate of change in a second 
univariate series (e.g., depression (Ôdep(t)n)). Here, the coefficients Ydep and Ystress 
represent the degree of coupling between two univariate series. Coupling coefficients can 
be time-varying, represented as Ydep(t) and 'Ystress (t). 
Bivariate LDS analyses provide a unique opportunity for examining coupling 
relationships between depression and stress, based on the competing theories described 
previously. By imposing restrictions on the model parameters, it is possible to examine 
models in which: a) no dynamic coupling exists between depression and stress (Ydep = 0 
and Ystress = 0); b) unidirectional coupling exists in which stress leads depression change, 
consistent with the stress reactivity model (Ydep = 0); c) unidirectional coupling exists in 
which depression leads stress change, consistent with the stress generation model (Ystress = 
0); or d) dynamic coupling exists between depression and stress, consistent with the 
transactional stress model (Ydep * 0 and 'Ystress * 0). 
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Multigroup Analysis of Latent Difference Scores 
Multigroup invariance (equivalence) analyses can be used to understand 
longitudinal differences between groups of interest. LDS analyses using four treatment 
groups would not have been feasible, because parameter estimates based on the low 
number of subjects within each group would be reliable. Instead, we aggregated groups to 
obtain more precise, reliable parameter estimates as well as to increase statistical power. 
Our multigroup analysis compares the two psychotherapy conditions (cognitive-
behavioural therapy [CBT], interpersonal therapy [IPT]) and the two medication 
conditions (active medication: imipramine with clinical management [IMI-CM], inactive 
medication: double-blind placebo with clinical management [PLA-CM]). We chose to 
combine the four treatments into the se two contrasting groups for several reasons. First, 
there is conceptual and procedural similarity between the psychotherapy conditions 
(CBT, IPT), both ofwhich used structured psychological interventions to target 
problematic depressive cognitions and behaviours. In comparison, the medication 
conditions (lMI-CM, PLA-CM) share a similar treatment protocol, in which patients 
received medication in combination with clinical management. Second, previous analyses 
of the TDCRP follow-up data did not demonstrate significant differences between 
treatment conditions in terms of patient recovery or maintenance (Shea et al., 1992) or in 
symptom reduction at the 18-month follow-up evaluation (Blatt et al., 1998; Blatt, Zuroff, 
Bondi and Sanislow, 2000). Third, Blatt et al. (2000) and Zuroff et al. (2003) did find 
differences between the two psychotherapy conditions (CBT and IPT) and the two 
medication conditions (lMI-CM, PLA-CM) in patients' reports of enhanced adaptive 
capacities after treatment. However, enhanced adaptive capacities did not differ 
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significantly between the CBT and IPT conditions or between the medication conditions. 
Thus, Blatt et al. (2000) and Zuroff et al's (2003) results support the validity of 
contrasting the psychotherapy and medication conditions during the follow-up period. 
When testing for multigroup invariance, the equivalence of sets of model 
parameters are evaluated using an order~d and increasingly restrictive approach. In a 
stepwise manner, constraints are placed on sets ofparameters (e.g., factor-loading 
estimates, covariances, and error variances) by setting them to be equivalent across 
groups (Byrne, 2004). By comparing the relative change in the chi-square index relative 
to the change in degrees of freedom, parameters that do not significantly differ across 
groups are constrained to be equal. Equality constraints are cumulatively held in place 
, 
when proceeding to test for subsequent factor invariance. Once aIl parameter redundancy 
is established, the remaining sets of non-redundant parameter estimates can be evaluated 
for significant differences across groups. In addition, given that the baseline model may 
differ across groups, non-significant parameters may be constrained to be zero. 
ln summary, the current study used univariate, bivariate and multigroup LDS 
analyses of longitudinal chan~e to examine the temporal course and dynamic association 
between depression and stress for depressed adults following the short-terrn treatment of 
major depressive disorder. This question was examined using data from the National 
Institute of Mental Health-sponsored Treatrnent of Depression Collaborative Research 
Pro gram (TDCRP). This comprehensive study of the outpatient treatment of major 
depressive disorder involved two psychotherapy conditions (cognitive-behavioural 
therapy [CBT], interpersonal therapy [IPT]) and two medication conditions (imipramine 
with clinical management [IMI-CM], double-blind placebo with clinical management 
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( [PLA-CM]). This study involved data collection at termination, and at three naturalistÎc 
follow-up evaluations at 6-, 12-, and 18-months following treatment termination, 
providing an ideal framework for examining the longitudinal dynamics of depression and 
stress. 
We first conducted separate univariate LDS analyses oftwo repeated measures 
time series (Le., depression and stressfullife events) in order to clarify the nature of 
temporal change following therapy. These analyses were exploratory, as we did not 
propose any a priori hypotheses regarding the nature of univariate change. Second, we 
performed bivariate LDS analyses to examine four theories involving the coupling 
relationship between depression and stress (no coupling, stress reactivity, stress 
generation, transactional). Third, our multigroup LDS analysis compared psychotherapy 
!~, (CBT, IPT) and medication conditions (lMI-CM, PLA-CM), in terms of stress reactivity 
coupling, involving the relationship of stress and depression. We hypothesized that the 
coupling relationship between stress and depression would differ between these two 
treatment groups, with weaker coupling occurring in the psychotherapy conditions in 
comparison to the medication conditions. 
Method 
Participants 
This study analyzed data from the National Institute of Mental Health's Treatment i 
for Depression Collaborative Research Pro gram (TDCRP), a randomized, controlled 
clinical trial that compared four treatments for major depressive disorder. Non-bipolar, 
non-psychotic depressed outpatients were randomly assigned to one of four short-term 
~, manualized treatments (CBT, IPT, IMI-CM, PLA-CM). Two hundred thirty-nine 
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depressed outpatients began treatment, and one hundred sixty-two participants were 
identified as treatment completers (i.e., those who attended twelve or more treatment 
sessions over at least a fifteen week period). A Mahalanobis distance (JolifIe, 1986) 
analysis was used to identify and remove nine subjects considered to be multivariate 
outliers, resulting in a final sample of one hundred fifty-three treatment completers. 
Inclusion and exclusion criteria, sample characteristics, assessment procedures 
and the treatment protocol have been described previously (e.g., Elkin et al., 1985; Imber 
et al., 1990). Depressed outpatients accepted into the study met Research Diagnostic 
Criteria (RDC; Spitzer, Endicott, & Robins, 1978) for a diagnosis çf current major 
depressive disorder, and achieved a score of 14 or greater on the 17-item Hamilton 
Rating Scale for Depression (HRSD; Hamilton, 1960). In this sample, 67.3% of the 
depressed outpatients were female, and the average age was 35.37 (SD = 8.04). Their 
ethnic backgrounds were 86.9% White, 10.5% Black, 1.9% Hispanic, and. 7% other. 
Their religions were 30.1 % Catholic, 43.8% Protestant, 4.6% Jewish, 2.0% Moslem, 
2.6% other and 17.0% unaffiliated. 
Measures 
Hamilton Rating Scale for Depression (HRSD; Hamilton, 1960). The HRSD is a 
17-Îtem clinician administered semi-structured interview designed to assess depression 
over recent and extended time intervals. The HRSD is widely used in research as an 
indicator of depressive symptomology due to its high reliability and validity (Bagby, 
Ryder, Schuller & Marshall, 2004). Depression was assessed at termination, and at 6 
months, 12 months and 18 months following treatment. 
~59~ 
Chapter 3 - Stress Reactivity Following Treatment 
Life Events Inventory (LEI; Pilkonis, Imber & Rubinsky, 1984). The frequency 
and severity of stressfullife events was determined using the Life Event Inventory, in 
which clinical evaluators asked patients about 12 categories of stressfullife events. 
Categories included life events involving employment, finances, health, interpersonal 
relationships, education and housing. Interviews were carried out by Ph.D. level clinical 
evaluators, who inquired about the frequency of the life event within each category, as 
well as the severity ofthe event by using aS-point Likert scale ranging from 1 (not at aIl 
stressful) to 5 (extremely stressful). Outpatients were able to describe up to two events 
for each category. The termination interview evaluated events which had taken place over 
the course oftherapy, while each subsequent assessment evaluated events taking place 
over each six month period between assessments. A summary score was created for each 
patient, indicating the total number of stressful events they had experienced which were 
rated as "very" or "severely" stressful. Interrater reliability estimates indicate good to 
excellent intraclass correlation using this measure (.82 to .93) (Shea et al., 1992). 
Furthermore, analyses by Zlotnick, Shea, Pilkonis, Elkin, and Ryan (1996) found that 
summed ratings of stress were positively related to depression at each follow-up period. 
Ana/ytie Strategy 
The AMOS 5.0 pro gram (Arbuckle, 1999) was used to evaluate all univariate, 
bivariate and multigroup LDS models. Parameters were estimated by the maximum-
likelihood method, which compares the fit of a hypothesized structural model to the 
observed variance-covariance matrix. AMOS provides a variety ofmeasures for 
assessing model fit. The chi-square index is considered a measure of exact model fit, and 
~ a heuristic is typically used in which chi-square to degrees offreedom ratios (r:/dfJ near 
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two represent acceptable model fit (Byrne, 1989). We also provide the root mean square 
of approximation (RMSEA; Steiger & Lind, 1980) and Comparative Fit Index (CFI; 
BentIer, 1990). RMSEA indicates "model discrepancy per degree of freedom" and 
imposes a penalty for adding complexity to a model without substantially improving 
model fit. Smaller RMSEA values indicate better model fit, with values less than .05 
indicating a "close fit," while RMSEA values larger than .10 suggest a "poor fit" 
(Browne & Cudeck, 1993). Further, we consider the p-value for testing the null 
hypothesis that the population RMSEA is no greater than 0.05 (MacCallum, Browne & 
Sugawara, 1996), reported as "p close fit". The CFI index indicates the relative reduction 
in model misfit when comparing the target model relative to a baseline (independence) 
mode!. CFI values greater than .90 indicate a good fit of the model to the observed data. 
Furthermore, competing models are compared using the Akiake Information Criterion 
(AIC; Akiake, 1973), which takes into account the model complexity in relationship to 
the number ofparameters. The model with smaller AIC is preferred. 
ResuIts 
The means, standard deviations and correlations among study variables are 
presented in Table 1. A square root transformation was applied to aIl stress ratings in 
order to correct for non-normal distributions. The observed means for depression 
decreased monotonically following treatment, while stress ratings increased 
monotonically. As expected, measures from consecutive assessments were positively 
correlated for both depression and stress series. Furthermore, there were several 
significant positive correlations between depression and stress ratings, with correlations 
between depression measured at termination and stress at termination, depression (6 
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months) and stress (12 months), depression (12 months) and stress (12 months and 18 
months), and depression (18 months) with stress (termination, 12 months and 18 months). 
Univariate Latent Difference Models 
LDS univariate analyses considered four models, consisting of the "no-change" 
model, the additive "constant change" model, the "proportional change" model and the 
combined "dual-change" model. Table 2 presents summary results, indicating parameter 
estimates and goodness of fit indices for each model. Both time-varying and time-
invariant proportional effects (~(t» were considered. Of the four univariate depression 
models, examination of parameter significance and goodness of fit indices indicated that 
depression change was best represented as a dual change model (r: [2] = .94; XL./df= 
0.47; AIC = 21.22, CFI = 1.00, RMSEA = .00) with time-varying proportional effects. 
Across the four time points in the series, unstandardized parameter estimates of the 
additive (Sdep,n) coefficient was 5.86, while the proportional coefficient (P(t» ranged from 
- .86 to -.91. AlI parameter estimates were statisticaIly significant (p < .05). 
Next, four univariate models of stressfullife events were considered, using square 
root transformed ratings. Examination of parameter significance and goodness of fit 
indices indicated that longitudinal stress change was best represented by a proportional 
change model (r:[7] = 9.44; i/df= 1.35; AIC = 23.44, CF! = .98, RMSEA = .04). The 
unstandardized parameter estimate of the proportional coefficient (P(t» was 0.13. AlI 
parameter estimates were highly statistically significant (p < .001). 
Bivariate Latent Difference Models 
Summary results for the bivariate LDS analyses are presented in Table 3, 
indicating parameter and fit indices for the no coupling, stress reactivity, stress generation 
and transactional models. In aIl four models, the covariance between depression and, 
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stress at time 1 (termination) was non-significant, and so this parameter was set to zero. 
Furthermore, analyses indicated small, negative estimates for the time 1 depression error 
variance, likely due to sampling error, and so this parameter was set to zero in aIl models. 
Examination of goodness of fit and parameter estimates demonstrated that models 1 (no 
coupling) and model3 (stress generation) provided a poor fit to the data, and were 
therefore eliminated from consideration. While models 2 (stress reactivity) and 4 
(transactional) indicate acceptable i/df estimates, the parameter estimate for the coupling 
in which depression leads stress was non-significant and, therefore, redundant. 
Consequently, parameter estimates and goodness of fit indices supported the stress 
reactivity model as the best model among the four candidate models, (l [25] = 45.16; 
i/df= 1.81; AIC = 83.17, CFI = .92, RMSEA = .06). 
Figure 2 provides the path diagram for this stress reactivity model. AlI parameter 
estimates were statistically significant (ps ranging from < .001 to < .05). For the 
depression series, the additive slope coefficient was estimated as 4.60. The proportional 
coefficient (P(t)) ranged from -.94 to -1.04 for the depression series, while it was 
constant at .13 for the stress series. The coupling coefficient (y stress) was of particular 
importance, as the unidirectional coupling from stress to change in depression was 
significant (p < .001), with the unstandardized estimate being 3.24. 
These bivariate results can be used to establish an equation, indicating the 
expected change in depression as it relates to stress following treatment: 
E[~Dep(t)n] = (ldep X E[Sdep,n] + Pd x E[Dep (t - l)n] + Ystress X E[Stress (t - l)n] 
{ 
= 4.60 - .94 x E[Dep (t - l)n] + 3.24 x E[Stress (t - l)n], for week 16 < t:s 6 months 
= 4.60 - .98 x E[Dep (t - l)n] + 3.24 X E[Stress (t - 1)n], for 6 months < t:s 12 months 
= 4.60 - 1.04 x E[Dep (t - l)n] + 3.24 X E[Stress (t - l)n], for 12 months < t:s 18 months 
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Using these results, the bivariate stress reactivity model can be used to estimate 
the expected change in depression over each six-month period following treatment, as 
shown in Table 4. These findings demonstrate that these longitudinal depression 
trajectories differ significantly following treatment, depending on the level of stress. To 
illustrate, outpatients who experienced a high degree of stress (with stress ratings one 
standard deviation higher than the group mean) would experience a cumulative increase 
in depression of + 2.47 HRSD units. Altematively, outpatients experiencing a low degree 
of stress (with stress ratings one standard deviation below the mean) would experience a 
cumulative change in depression of -2.93 HRSD units. Over the course of follow-up, the 
cumulative change in these two conditions would differ by 5.40 HRSD units. 
Multigroup Latent Difference Analysis: Psychotherapy vs. Medication 
,r--, Using the bivariate model, our final multigroup LDS analysis compared the stress 
reactivity of patients who received psychotherapy (CBT, IPT) with those who received 
medication (IMI-CM, PLA-CM). The first step in a multigroup analysis involves 
consideration of parameter equivalence across groups by comparing sets of parameters. 
ln our bivariate stress reactivity model, this process revealed that all parameter estimates 
for the stress series (i.e., mean, variance and error estimates) and the depression error 
estimates did not significantly differ between the two groups. Non-redundant parameters 
included the mean and variance of the (a x sn) term, parameter estimates of the time-
varying ~ terms, the mean and variance oftime 1 depression, and the time-invariant 'Y 
coupling term. In addition, parameter estimates which were found to be non-significant 
within a group were set to zero (i.e., ~ estimates for the psychotherapy group). 
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Table 5 presents the resulting parameter and goodness of fit indices for this 
multigroup LDS model, which provided the best model fit to the data (X2 [62] ~ 87.84; 
i/df~ 1.42; AIC ~ 139.84, CFI = .86, RMSEA = .05). Results from this analysis indicate 
that stress reactivity coupling, in which stress is associated with the subsequent rate of 
change in depression, is significant only in the medication condition. Patients who 
received psychotherapy did not demonstrate significant coupling between stress and 
depression following treatment termination ("( = .55,p >.05). In contrast, patients in the 
medication condition experienced significant coupling; the unstandardized estimate ("( = 
6.42) for the coupling effect was significant (p <.05) throughout follow-up. 
ln order to consider whether our grouping ofpsychotherapy (CBT, IPT) and 
medication (IMI-CM, PLA-CM) was justified, an identical multigroup analysis compared 
psychotherapy (CBT, IPT) with the imipramine (IMI-CM) condition alone. The resulting 
model estimates were strikingly similar, (i[62] = 97.76; i/df= 1.57; AIC = 149.77, CFI 
= .85, RMSEA = .06), demonstrating significant stress reactivity coupling only in the 
imipramine condition ("( = 6.00, p < .05). 
For patients who received medication, the bivariate equation for expected change 
in depression as related to stress can be established from the model parameters as: 
E[ 8Dep(t)n] = Udep X E[ Sdep,n] + Pdep X E[Dep (t - 1 )n] + "(stress X E[Stress (t - 1 )n] 
{
= 3.27 - .93 x E[Dep (t -1)n]+ 6.42 X E[Stress (t -1)n], for week 16 < t:s 6 mo.nths 
= 3.27 - 1.03 x E[Dep (t - 1 )n]+ 6.42 x E[Stress (t - 1 )n], for 6 months <! t:s 12 months 
= 3.27 - 1.09 x E[Dep (t - 1)n] + 6.42 x E[Stress (t - 1)n], for 12 months < t:s 18 months 
Results from the bivariate stress reactivity model can be used to estimate the 
expected change in depression over each six month period following medication 
treatment, as shown in Table 6. These findings demonstrate that these longitudinal 
change trajectories differ significantly following medication treatment, in that depression 
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change differs substantially based on the level of stress. To illustrate, patients treated with 
medication who experienced a high degree of stress (with initial stress ratings one 
standard deviation higher than the group mean) would experience a cumulative increase 
of + 5.41 HRSD units following treatment. Altematively, patients in the medication 
condition who experienced a low degree of stress (with initial stress ratings one standard 
deviation below the mean) would experience a cumulative change in depression of - 4.81 
HRSD units. Over the course of follow-up, the cumulative change in these two conditions 
would differ by 10.22 HRSD units. These results demonstrate that longitudinal stress 
reactivity coupling occurred for patients who received medication, but not for patients 
who received psychotherapy. 
Discussion 
The LDS statistical framework proved useful in understanding temporal patterns 
of change within and between longitudinal therapeutic pro cess variables. Our first LDS 
1 
analyses evaluated univariate longitudinal change in stress and depression following 
depression treatment. Post-treatment change in both series was non-linear, with 
longitudinal change in depression involving constant and proportional elements and 
change in stress involving proportional change. The trajectories of these two series 
differed substantially, as stressfullife events increased gradually through small, 
predictable increases over time, while depression scores decreased over time. While 
initial appearances might suggest that these series are unrelated, subsequent analyses 
revealed the complex nature of this association. 
Our second LDS bivariate analyses examined longitudinal coupling relationships 
r-' .. by evaluating four competing models of the temporal relationship between stress and 
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depression. Our results support a longitudinal formulation ofthe stress reactivity model, 
indicating that exposure to stressfullife events predicts the subsequent rate of change in 
depression following therapy. Patients exposed to a high level of stressful events 
experienced elevations in depressive symptoms over each time period. However, those 
who were exposed to a low level of stressful events experienced predictable decreases in 
their depressive symptoms. 
These results are consistent with previous research demonstr~ting that exposure to 
stressful events significantly influences subsequent relapse following treatment (e.g., 
Holahan & Moos, 1991). While our results did not support the stress generation or 
transactional models following treatment, we cannot definitively rule out these models. It 
is possible that more complex, transactional models might be supported when considering 
individual difference variables (e.g., gender) and subtypes ofstressors. H6wever, such 
models could not be evaluated given the low base rate of life events reported following 
treatment. Nonetheless, it is noteworthy that in previous analyses examining stress 
generation, it has been difficult to disentangle the temporal and causal association of 
stress and depressive relapse due to experimental design and statisticallimitations. 
Our third LDS multigroup analysis offers deeper insight into depression 
., 
vulnerability following treatment termination, by comparing psychotherapy and 
medication in terms of their effect on stress reactivity (the longitudinal coupling of stress 
and subsequent elevations in depression). Results indicated that significant stress 
reactivity was demonstrated in the medication conditions, but not in the psychotherapy 
, 
conditions. To put our results in perspective, researchers who evaluate meaningful 
therapeutic change stress the importance of having patients return to a normal range of 
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functioning (Jacobson & Truax, 1991). If clinically significant change has occurred, 
symptom ratings must fall within the non-clinical range, as demonstrated by rnoving frorn 
above to below a clinical cutoff score on the criterion rneasure. Previous analyses of the 
TDCRP dataset (e.g., Shea et al., 1992) define recovery as an HRSD score of 6 or less, 
and partial response as an HRSD score of 10 or less. Therefore, out findings demonstrate 
that patients in the high stress situation experience a cumulative increase of 5 Al HRSD 
units following treatrnent with medication, placing them within the clinically depressed 
range with an estimated HRSD over l3. In comparison, patients low stress situation 
experienced a cumulative decrease of 4.84 HRSD units following medication treatment, 
placing them within the fully recovered range with an estimated HRSD score near 3. 
These results demonstrate treatment specific effects on stress reactivity, which has 
direct implications for understanding differential relapse following therapy. A cornrnon 
finding in psychotherapy research is the "dodo bird verdict" (Luborsky, Singer & 
Luborsky, 1975; Seligman, 1995; Wampold et al., 1997) in which conceptually distinct 
interventions produce comparable results in symptom reduction, regardless of treatment 
modality. This finding was supported in previous follow-up analyses of the TDCRP 
(Blatt et al., 2000; Elkin et al., 1989; Shea et al., 1992), which found no significant 
differences in symptom reduction at termination when comparing each of the four 
treatment conditions or when comparing psychotherapy and medication treatment. 
However, our analyses reveal the limitations of equating treatment efficacy with 
symptom reduction, as the psychotherapy and medication treatments differ significantly 
in their effects on stress reactivity. This is understandable given that both psychotherapy 
interventions (CBT and IPT) provide clients with skills designed to evoke cognitive 
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restructuring and behavioural change, in order to help the client develop more adaptive 
responses to stressfullife events. When faced with a stressful event following 
terrnination, patients who have benefited from psychotherapy may be better able to 
manage their reaction to stressful events due to enhanced proficiency in cognitive 
reappraisal (Lazarus, 1990), or due to alteration of mental representations of self and 
significant others (Blatt et al., 1997). Further, resilient patients may have developed 
enhanced adaptive capacities involving improved self-definition, improved, sense of 
control over symptoms, and improved interpersonal relatedness (Zuroff, Blatt, Krupnick, 
& Sotsky, 2003). While medication interventions provide acute symptomatic 
improvement (e.g., Watkins et al., 1992), these patients do not develop any hew abilities 
to process and moderate their reactions to life events following therapy, and therefore 
remain stress reactive following treatment terrnination. 
Previous research on stress reactivity has demonstrated that perfectionism, 
depressive personality (Zuroff & Blatt, 2002) and adaptive capacities (Zuroff, Blatt, 
Krupnick & Sotsky, 2003) predict stress reactivity following treatment. Therefore, 
careful assessment of the se factors may inforrn case forrnulatioh in order to efficiently 
target underlying vulnerability. Given the chronic nature of depression, patients need to 
he prepared for the possihility that they will experience depressive symptoms when they 
are inevitably confronted with difficult situations in the future. This highlights the 
importance of collaborating with the patient as terrnination approaches, in order to 
develop a comprehensive, proactive relapse prevention plan which promotes long terrn 
resilience. While patients may not be able to alter the inevitable fact that stressful events 
will occur in the future, therapists can help prepare their patients to react in an adaptive 
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manner by developing a strategie prevention plan incorporating the client's existing 
strengths in combination with the more adaptive coping styles they developed through 
treatment. 
These findings lead to a variety of interesting implications for future clinical 
research. First, given that the principles examined in therapy process and out9ome 
research are essentially dynamic, this literature could benefit from adopting an LDS 
framework which directly examines complex, multivariate longitudinal relationships 
• (e.g., Hawley et al., in press). Second, analyses oftreatment efficacy could move beyond 
symptom change as the sole outcome variable by considering how a treatment improves 
patient functioning in other meaningful areas (e.g., social interactions, intimat~ 
relationships, health- and work-related disability) using a longitudinal framework. Third, 
the LDS framework could be used to develop a more precise understanding of diathesis-
stress vulnerability by considering how personality factors (e.g., dependent or self-critical 
personality) interact with congruent stressors (e.g., interpersonal or achievemènt oriented) 
to affect depressive relapse and recurrence (Zuroff & Mongrain, 1987). 
There are severallimitations that should be considered when interpreting these 
results. First, these findings may differ when examining other psychotherapies or 
diagnoses. Second, although the TDCRP used a carefully designed protocol that was 
methodologically rigorous, it is possible that patients in the TDCRP may not be 
representative of the general outpatient population. Third, it would have been ideal 
disaggregate the dataset into each of the four treatment conditions, given the possibility 
offurther mode-specifie effects. Unfortunately, the sample size was too small to permit 
.~. further disaggregation, given the requirements for using this statistical modelling 
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framework. Fourth, although we demonstrated the significant effects of stress onseverity 
of depressive symptoms, we did not assess the true probability of relapse. The LDS 
framework has not yet been extended to categorical variables such as relapse status. 
In summary, the present study examined a comprehensive model of the 
longitudinal association of stress and depression following therapy. Results demonstrate 
the primary importance of moving beyond symptom reduction as the soie determinant of 
treatment efficacy. In particular, the enduring effect of psychotherapy involves providing 
clients with an enhanced ability to manage their reaction to stressfullife events following 
therapy termination, placing them on the path to long-term resilience. 
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Table 1 
Correlations, Means, and Standard Deviations for the Hamilton Rating Scale for 
Depression (HRSD), and the Life Events Inventory (LEI) 
Variabl HRSDt HRSDt HRSDt HRSDt LEIu LEIt2 LEIt3 LE1t4 
HRSDu 
HRSDt2 .33** 
HRSDt3 .30** .49** 
HRSDt4 .33** .41** .50** 
LEItl .19* .03 .18 .13 
LElt2 -.09 .10 .04 -.07 .35** 
LEIt3 -.04 .20* .25* .21* .44** .51 ** 
LEIt4 .15 .13 .22* .28** .21 * .43** .43** 
M 7.37 7.28 7.17 6.92 0.67 0.75 0.91 0.95 
SD 5.58 7.07 7.21 6.05 0.65 0.78 0.77 0.81 
Note. Given that 78 correlations were computed, one would expect about 4 to have been 
significant by chance, even when there are no correlations among any variables. 
Therefore, it is likely that several of the significant relations presented in this table are 
attributable to chance. Tl = first measurement occasion, termination (Week 16); T2 = 
second measurement occasion (6 months); T3 = third measurement occasion (12 
months); T4 = fourth measurement occasion (18 months) HRSD = Hamilton Rating Scale 
for Depression; LEI = Life Events Inventory. 
*p < .05. **p < .01. 
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Table 2 
Univariate Models of Depression and Stress 
Constant Proportional Dual 
No change change change change 
Parameters and 
fit indices HRSD LEI HRSD LEI HRSD LEI HRSD 
Additive coefficient 
E[sn] 0(=) 0(=) .20 .10 0(=) 0(=) 5.86* 
~ (sn) 0(=) 0(=) -.21 .07 0(=) 0(=) 12.24 
Proportional coefficient 
.13'" -.86' ~a 0(=) 0(=) 0(=) 0(=) .02 
f3t, 0(=) 0(=) 0(=) 0(=) -.05 .13 .*. -.91' 
~c 0(=) 0(=) 0(=) 0(=) -.01 .13'" -.89" 
Goodness-of-fit 
Parameters 17 17 26 26 23 23 29 
df 8 8 5 5 5 7 2 
RMSEA (p close fit) .04 (.48) .13 (.01) .00 (.67) .06 (.38) .05 (.38) .04 (.45) .00 (.72) 
CFI .96 .75 1.00 .97 .95 .98 1.00 
AIC 22.46 38.78 22.52 25.52 24.55 23.44 21.22 
i 10.47 26.78 4.52 7.52 6.55 9.44 .94 
r;/df 1.31 3.35 .90 1.50 1.31 1.35 .47 
Note. HRSD = Hamilton Rating Scale for Depression; LEI = Life Events Scale; 0 (=) 
indicates that the parameter is not estimated; ''p close fit" = p value for testing the null 
hypothesis that the population root mean square error of approximation (RMSEA) is no 
greater than .05 (MacCallum, Browne, & Sugawara, 1996); CFI = comparative fit index; 
AIC= Akiake information criterion; E(sn) = additive change coefficient; P = proportional 
change coefficient. In this model, the f3 coefficient is time varying; Pa, Pb, and f3e represent 
three distinct parameter estimates. 
*p < .05. **p < .01. ***p < .001. 
LEI 
0.45 
0.08 
-.45 
-.45 
-.45 
29 
4 
.06 (.34) 
.97 
26.26 
6.26 
1.57 
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Table 3 
Results From Bivariate Models of Coupling Involving Depression and Stress 
Stress Stress 
No coupling Reactivity Generation Transactional 
Parameters and 
fit indices HRSD LEI HRSD LEI HRSD LEI HRSD LEI 
Additive coefficient 
E[sn] 6.78'" 0(=) 4.60' 0(=) 6.78'" 0(=) 4.71' 0(=) 
ci (sn) 19.78 0(=) 18.50 0(=) 19.83 0(=) 18.45 0(=) 
Proportional coefficients 
-.94' .13' -.94' .13' -.94' .09'" -.93' .11' ~a 
l3t, -.91' .13' -.98' .13' -.93' .09"- -.94- .11' 
~c -.96' .13' -1.04' .13' -.97' .09'" -1.03' .11' 
Cross-Iag coefficient 
0(=) 3.24'" 0(=) 0(=) 3.01"- .01 Y 0(=) .01 
Goodness-of-fit 
Parameters 53 56 56 59 
df 26 25 25 24 
RMSEA (p close fit) .08 (.05) .06 (.13) .08 (.05) .08(.11) 
CFI .84 .92 .84 .87 
AIC 88.31 83.17 88.57 84.81 
i 52.31 45.16 50.57 44.81 
ildf 2.01 1.81 2.02 1.87 
Note. HRSD = Hamilton Rating Scale for Depression; LEI = Life Events Inventory; 0 (=) 
indicates that the parameter is not estimated; "p close fit" = p value for testing the null 
hypothesis that the population root-mean-square error of approximation (RMSEA) is no greater 
than .05 (MacCallum, Browne, & Sugawara, 1996); CFI = comparative fit index; AIC= Akiake 
information eriterion; E(sn) = additive change coefficient; B = proportional change coefficient. In 
this model, the B coefficient is time varying; Ba, Bb, and Be represent three distinct pararneter 
estimates. 
*p < .05. **p < .01. ***p < .001. 
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Table 4 
Expected Change Derived From Bivariate Stress Reactivity Models 
Bivariate Bivariate, high LEla Bivariate, lowLElb 
Parameters and (Mean Stress) (High Stress) (Low Stress) 
fit indices HRSD LEI HRSD LEI HRSD 
Initial mean score 7.37 .67 7.37 1.36 7.37 
Expected mean score 
6months 7.21 .76 9.45 1.54 5.07 
12 months 7.18 .86 9.77 1.74 4.74 
18 months 7.08 .97 9.84 1.96 4.45 
Note. HRSD = Hamilton Rating Scale for Depression; LEI = Life Events Inventory. 
Bivariate calculations are based on the following fonnula: 
LEI 
.01 
.01 
.01 
.01 
E[ ~Depression(t)n] = adep x E[sdep,n] + Pdep x E[Depression(t - 1 )n] + Ystress x E[Stress(t - 1) n], 
where E[~Depression(t)n] = Mean expected change in depression for an individual (n) at time 
1.; ad x E[sdn] = additive change component; Pd x E[Depression(t-1)n] = proportional change 
component; Ystress X E[Stress(t - 1) n] = coupling component; dep = depression; stress = stress. 
For example, the predicted mean expected change ofHRSD, given initial HRSD and initial 
LEI level = 4.60 - .94 x 7.37 + 3.24 x .67 = -.16 for Week 16 < t:s 6 months 
aHigh LEI = LEI score one standard deviation above the initial mean LEI score. 
bLow LEI = LEI score one standard deviation below the initial mean LEI score. 
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Table 5 
Multigroup Analysis, Stress Reactivity Bivariate Madel 
Parameters and 
Fit lndces 
Additive coefficient 
E(sn) 
fi (sn) 
Proportional coefficients 
~a 
Pb 
~c 
Cross-Iag coefficient 
y 
Goodness-of-fit 
Parameters 
dl 
RMSEA (p close fit) 
CFI 
AIC 
i 
i/df 
Psychotherapy (lPT, CBT) 
HRSD LEI 
-.40' 
0.64 
o 
o 
o 
.55 
0(=) 
0(=) 
.13'" 
.13*** 
.13*** 
0(=) 
Medication (lMI-CM, PLA-CM) 
88 
62 
.05 (.41) 
.86 
139.84 
87.84 
1.42 
HRSD LEI 
3.27' 
24.43 
-.93* 
-1.03* 
-1.09* 
6.42' 
0(=) 
0(=) 
, .13'" 
.13'" 
.13'" 
0(=) 
~ Note. HRSD = Hamilton Rating Scale for Depression; LEI = Life Events Inventory; 0 (=) 
indicates that the parameter is not estimated; ''p close fit" = p value for testing the null 
hypothesis that the population root mean square error of approximation (RMSEA) is no greater 
than .05 (MacCallum, Browne, & Sugawara, 1996); CFI = comparative fit index; AIC= Akiake 
information criterion; E(sn) = additive change coefficient; P = proportional change coefficient. In 
this model, the P coefficient is time varying; Pa, Pb, and Pc represent three distinct parameter 
estimates. 
*p < .05. **p < .01. ***p < .001. 
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Table 6 
Expected Change Derivedfrom Bivariate Stress Reactivity Models (Medication Group) 
Bivariate Bivariate I}ivariate 
Parameters and (Mean Stress) (High Stress) (Law Stress) 
Fit Indices HRSD LEI HRSD LEI HRSD 
Initial mean score 7.88 .67 7.88 l.36 7.37 
Expected mean score 
6 months 8.12 .76 12.55 1.54 3.89 
12 months 7.89 .86 12.78 1.74 3.22 
18 months 8.05 .97 13.29 1.96 3.06 
Note. HRSD = Hamilton Rating Scale for Depression; LEI = Life Events Inventory. 
Bivariate calculations are based on the following formula: 
LEI 
.01 
.01 
.01 
.01 
E[~Depression(t)n] = adep x E[sdep,n] + Pdep X E[Depression(t -1)n] + l'stress x E[Stress(t -1) n], 
where E[ ~Depression(t)n] = Mean expected change in depression for an individual (n) at time 
t.; ad x E[sdn] = additive change component; Pd x E[Depression(t - l)n] = proportional change 
component; l'stress x E[Stress(t - 1) n] = coupling component; dep = depression; stress = stress. 
For example, the predicted mean expected change ofHRSD, given initial HRSD and initial 
LEI level = 3.27 - .93 x 7.88 + 6.42 x .67 =.24 for Week 16 < t ~ 6 months 
aHigh LEI = LEI score one standard deviation above the initial mean LEI score. 
bLow LEI = LEI score one standard deviation below the initial mean LEI score. 
, 
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a) No Change Path Diagram b) Constant Change Path Diagram 
c) Proportional Change Path Diagram d) Dual Change Path Diagram 
Figure 1. Path diagrams for four latent difference score (LDS) models based on 
observed scores coUected across four consecutive time points. Squares represent 
observed variables. Circles represent latent variables. Single-headed arrows 
represent regression coefficients. Double-headed arrows represent a correlation or 
covariance. For illustration purposes, Dep(t) represents the observed depression 
score at time t. (Il X sn) represents a fixed slope score. ~ indicates the proportional 
effect of a previous latent variable on the subsequent rate of change. e(t) 
represents the error term at time t. 
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Figure 2. Path diagram of the bivariate, stress reactivity LDS model, i1lustrating the longitudinal 
association of stress (Stress[t]) as it affects the proportional change in depression (~dep[t]) 
through bivariate coupling (y[t]) for each six month period following therapy. Squares represent 
observed variables. Cireles represent latent variables. Single-headed arrows represent regression 
coefficients. Double-headed arrows represent a correlation or covariance. Stress[t] and Dep[t] 
represent the stress and depression observed scores at time 1. stress[t] and dep[t] represent the 
stress and depression latent scores at time 1. e(t) represents the error term at time 1. (a x sn) 
represents a fixed slope score. ~(t) indicates the time-varying proportional effect of stress (~stress) 
and depression (~dep). y[t] indicates the coupling effect between the univariate series. 
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General Discussion 
The Dynamic Relationship of Personality, Therapeutic Alliance and Depression during 
Treatment 
The research described in Chapter 2 examined the longitudinal dynamics and 
associations among self-critical perfectionism, depression, and the therapeutic alliance 
during treatment for depression. U sing a longitudinal LDS framework, four models were 
compared based on the degree of association between each univariate series 
(perfectionism and depression) over time, examining whether an observation in one 
longitudinal series predicted subsequent change in the other series. These analyses 
compared longitudinal formulations ofwell-established models (no coupling, personality 
vulnerability, scar and reciprocal causality), and found support for the persoqality 
vulnerability model. Bivariate analyses revealed that longitudinal coupling exists between 
perfectionism and depression, such that a patient' s level of perfectionism predicts the 
subsequent rate of change in depression throughout therapy. Furthermore, analyses of the 
therapeutic alliance demonstrated that patients' contribution to the therapeutic alliance 
significantly predicted the rate of change in perfectionism, and in tum, perfectionism 
significantly predicted the rate of change in depression throughout therapy. 
The Dynamic Relationship of Stressful Life Events and Depression F ollowing 
Treatment with Psychotherapy or Medication 
The second set of LDS analyses described in Chapter 3 examined the longitudinal 
dynamics and association of depression and stress following treatment for depression, 
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comparing psychotherapy and medication treatments. Using a longitudinal LDS 
framework, four models were compared based on the degree of association between each 
univariate series (depression and stress) over time, examining whether an observation in 
one longitudinal series predicted subsequent change in the other series. LDS bivariate 
analyses examined longitudinal coupling relationships by evaluating four competing 
models of the temporal relationship between stress and depression. Results supported a 
longitudinal formulation of the stress reactivity model, indicating that exposure to 
stressfullife events predicts the subsequent rate of change in depression following 
therapy. Patients exposed to high levels of stressful events experienced elevations in 
depressive symptoms over each time period, while those who were exposed to low levels 
of stressful events experienced predictable decreases in their depressive symptoms. The 
third LDS multigroup analysis compared psychotherapy and medication in tenus of their 
effect on stress reactivity (the longitudinal coupling of stress and subsequent elevations in 
depression). Results indicated that significant stress reactivity was demonstrated in the 
medication conditions, but not in the psychotherapy conditions. 
Methodological Implications: LDS as an Analytic Tool of Choice in Clinical Research 
This research demonstrates the need to redefine our linear, univariate view of the 
nature of the treatment process by considering the wealth of information that can be 
obtained when we view treatment as a multivariate, dynamic system that demonstrates 
patterns of growth and change over time. Results from both Chapters 2 and 3 address the 
conceptualization of treatment outcome by examining mechanisms underlying symptom 
change and by recognizing that change in these mechanisms (e.g., therapeutic alliance, 
;,,----.. self-critical perfecti<'mism, stress reactivity) is a meaningful goal of depression treatment. 
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While research in Chapter 2 focused on mechanisms of therapeutic change during 
treatment and demonstrated that changes in vulnerability drive symptom change, Chapter 
3 focused on mechanisms of therapeutic change following treatment a~d demonstrated 
that treatment can affect vulnerability and thus effect symptom change. 
Both sets of analyses make use of a statistical framework that addresses important 
statistical issues which are inherent in therapy outcome research. The LDS structural 
modelling framework represents an advance in statistical procedure that can be used for 
theory testing and development as weIl as predictive application. While many designs 
address the question of whether linear change has occurred, LDS designs answer the 
question of how change occurs. This approach allows researchers to formulate and 
1 
evaluate longitudinal hypotheses of within-subject change, between-subject differences in 
within-subject change, and determinants ofwithin-subject change. There are several 
advantageous features of the LDS model that are worthy of further discussion. First, the 
LDS approach examines the difference between latent "true score" variables, meaning 
that the model separates measurement error from the original observation. Here, the key 
response is the latent difference between true scores over time, which can improve the 
precision of the resulting model. The LDS univariate analyses allow for examination of 
non-linear patterns ofwithin-subject growth and change across discrete time intervals 
within one longitudinal series. This is a more accurate reflection of the change process in 
comparison to pre-post designs that assume linear change. Furthermore, LDS bivariate 
analyses allow for a precise analysis ofhow treatment response occurs by examining the 
between-subject longitudinal association of two or more time series, and comparing 
several hypotheses ofhow this relationship may occur. This is an advance over both pre-
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post as weIl as cross-sectional designs, as LDS results increase the plausibility of causal 
inference. In addition, this approach allows for analysis of determinants of intra-
individuallongitudinal changes, which allows researchers to examine factors that may , 
exert influence on dynamic processes. 
Clinical Implications 
These findings have direct clinical implications for depression treatment. V/hile 
contemporary empirically supported therapies have been demonstrated to be effective in 
reducing symptoms, the present results suggest that interventions may be improved by 
targeting personality vulnerability. During treatment, these results suggest that in order to 
promote symptom change, clinicians need to first establish a strong, collaborative 
therapeutic alliance with their clients early in therapy. By creating a therapeutic 
r-', environment that is accepting, non-judgmental and supportive, new learning is facilitated 
through the patient's direct experience of the therapeutic relationship. Using their 
relationship with the therapist as a template, the patient's underlying beliefs can shift 
when their personal disclosures are met with acceptance and empathy rather than 
criticism and rejection. As the content and structure of the patient's mental schemata shift 
towards more realistic and adaptive beliefs, vulnerability change occurs as a result of the 
transformative nature of the therapeutic alliance. 
Furthermore, improving personality vulnerability can occur during treatment by 
altering standardized therapeutic interventions to incorporate personality information into 
case formulation as weIl as the implementation of specific techniques. Provided that 
cognitive mechanisms mediate the relationship of depression and self-critical 
r" perfectionism, cognitive interventions can focus on maladaptive schemata involving self-
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definition and achievement. In particular, cognitive restructuring can target negative 
mental representations of self and others involving expectations that others will be 
rejecting and critical ofthem regardless oftheir performance (Mongrain, 1998; Zuroff & 
Fitzpatrick, 1995). Treatments that make use ofbehavioural interveij.tions rnay be adapted 
to improve the interpersonal deficits specific to self-criticism. This can involve promoting 
affiliative interpersonal behaviours such as improving communication, increasing social 
support, promoting more self-disclosure (Zuroff & Fitzpatrick, 1995), and increasing 
interpersonal warmth (Zuroff, Moskowitz, & Cote, 1999). 
Furthermore, our results speak to the enduring efficacy of treatment by 
considering relapse following treatment. As the end of treatment approaches, the goal of 
therapy shifts towards the maintenance of treatment gains as well as relapse prevention. 
Based on the current research, it can be proposed that the likelihood of relapse is reduced 
for patients who are able to use the beneficial skills gained from psychotherapy 
approaches in order to manage their reactions to stressful events following treatment (i.e., 
reduced stress reactivity). If so, clinicians can collaborate with their patients to develop a 
comprehensive, proactive relapse prevention plan which promotes long term resilience by 
considering their specifie vulnerability. With this approach, therapists can help prepare 
their patients to react in an adaptive manner by developing a strategie prevention plan 
incorporating the client's existing strengths in combination with the more adaptive 
coping styles they developed through treatment. 
Limitations 
Severallimitations ofthese analyses should be noted. First, given that the LDS 
framework is a special case of structural equation modeling, it shares the strengths of 
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SEM, as well as the limitations of SEM such as concems with modeling non-normally 
distributed data, the possibility of non-convergent indices of significance and the 
potential for inconsistencies in goodness-of-fit measures (Bentler, 1980). Second, it is 
possible that these findings may differ when examining other psychotherapies or 
diagnoses. Third, while the carefully designed format of the TDCRP was 
methodologically rigorous, it is possible that patients in the TDCRP may not be 
representative of the general outpatient population. Additionally, our analyses were 
conducted on patients se1ected on the stringent criterion that they completed treatmènt. 
However, it remains possible that the dynamics described herein unfold differently for 
patients who fail to complete therapy, either because they respond very rapidly and do 
not need to continue in treatment or are non-responders and drop out or are removed from 
r-' treatment. Fourth, it is worth mentioning that in Chapter 3, significant effects of stress on 
severity of depressive symptoms were demonstrated, but the probability of relapse was 
not assessed. The LDS framework has not yet been extended to categorical variables such 
as relapse status. 
Future Directions 
The research described in this dissertation generates many interesting avenu.es for 
future clinical research. First, while the CUITent research made use of main effect models 
to examine vulnerability, it would be interesting to extend this framework to modellatent 
interactions over time. For example, changes in the interaction ofpersonality 
vulnerability (e.g., self-critical perfectionism) and congruent stress (e.g., failure) could be 
examined over time. Furthermore, this diathesis-stress interaction could be examined 
, 
across the entire "life cycle" of depression -linking onset, maintenance and relapse .. 
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Using this approach, analyses could provide insight into how diathesis-stress interactions 
change over time. Furthermore, such analyses could reveal how change in vulnerability 
during one meaningful phase (e.g., onset) relates to change in vulnerability during 
another (e.g., maintenance). To illustrate, an integration of the results presented herein 
could reveal whether change in personality vulnerability during treatment results in 
decreased stress reactivity during follow-up. 
While the current LDS framework proposes a dimensional approach to the 
analysis oftreatment response (e.g., examining fluctuations in change processes over 
time), the LDS model could be further extended to consider categorical indiCators of 
depression onset, remission, recovery, recurrence and relapse. During treatment, this 
approach would allow researchers to examine the progressive course of deprèssion by 
examining how change in vulnerability occurs in the interval preceding and following 
categorical changes in depression. 
A further application of the LDS model would be to apply the LDS framework to 
Blatt's model ofpersonality development by examining vulnerable individuals who have 
yet to develop depression. This model could test Blatt's hypothesis ofpersonality 
organization by examining the manner in which disruptions in the longitudinal processes 
ofpersonality development (self-definition and relatedness), lead to the development of 
self-criticism and dependency as opposed to healthy, differentiated personality 
organization. 
While LDS vulnerability models provide us with useful information, it would be 
interesting to explore the converse - models of resiliency, in which vulnerable individuals 
who experience congruent stressors do not develop depression. Of particular interest 
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.~ would be to c1arify the role of resiliency factors (e.g., self-esteem, social support, 
spirituality), which protect a vulnerable individual from experiencing depression, despite 
their experience of stressfullife events. While vulnerability factors are one set of 
mechanisms potentially underlying symptom change, it would also be interesting to 
explore the role of resiliency factors in the therapeutic process, particularly in relation to 
their effect on symptom change. In addition, it would be interesting to examine how 
resiliency factors can affect vulnerability factors (e.g., self-critical perfectionism, stress 
reactivity), as weIl as diathesis-stress effects. 
The specificity hypothesis of personality vulnerability proposes that individuals 
with specific vulnerabilities (e.g., self-critical perfectionism, dependency) are morelikely 
to experience increases in depressive symptoms following vulnerability-congruent stress 
r--' (e.g., achievement versus interpersonal stress). An interesting extension of this hypothesis 
would be to consider the specificity oftreatment model-vulnerability effects. In other 
words, this approach could determine whether a specific treatment model (e.g., 
interpersonal psychotherapy) best addresses a specific diathesis-stress vulnerability (e.g., 
dependent individuals experiencing interpersonal stressors). 
The statistical framework utilized in the current treatment research might also be 
applied to patient -focused research in clinical settings, with the goal of improving 
treatment outcome by monitoring patient progress and providing feedback on this 
information to clinicians. Given that LDS models allow for prediction of treatment 
response by using process indicators to predict outcome, it is possible to establish 
predictive models ofhow patient individual difference characteristics (such as diagnosis 
~'" and personality) affect change trajectories associated with successful treatment response. 
1 
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Using these trajectories as a guideline, sessional indicators of a patients' progress can be 
monitored throughout therapy to examine whether they demonstrate a trajectory 
indicative of "expected treatment response" (e.g., Lueger et al., 2001). If a patient is not 
demonstrating a pattern of change which predicts treatment success, feedback can be 
provided to therapists could use this information to intervene in a more efIective manner. 
While the CUITent research argues for considering change in vulnerability as one 
indication oftreatment outcome, it would be useful to consider additional indicators of 
treatment outcome. Treatment outcome may be considered within severa! domains of 
symptomology (e.g., affect, cognition and behaviour) as well as multiple domains of 
functioning (e.g., interpersonal functioning, health- and work-related disability). 
Summary 
This dissertation research addresses several conceptual and statisticallimitations 
inherent in past research investigating treatment process and outcome. First this 
dissertation research examines factors underlying treatment response both during and 
following treatment by considering change in vulnerability as a marker of treatment 
outcome. Second, this represents a statistical advancement over previous approaches to 
evaluating treatment outcome. These analyses conceptualize therapy as a dynamic, 
multivariate longitudinal process, using the Latent Difference Score (LDS) frarnework to 
examine longitudinal, multivariate treatment outcome data. While many approaches view 
outcome as the linear relationship between symptomology before, and after treatment, this 
analysis addresses temporal issues involving the growth, change and stability of a 
construct over time while considering interrelationships between indicators. Third, the 
research described in this dissertation advances our understanding of the dynarnics of 
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~, multivariate, longitudinal process elements of treatment outcome in a randomized, 
controlled trial by comparing a variety ofwell-established depression vulnerability 
models during and following treatment. Fourth, this research demonstrates mode-specific 
effects following treatment, revealing one reason underlying the consistent finding of 
differential relapse rates following treatment with medication and psychotherapy. Results 
indicate stress reactivity following medication treatment but not following psychotherapy 
treatment, which speaks to the enduring effect of psychotherapy treatment. 
These results have implications for future studies of treatment outcome, as weIl as 
clinical implications. Throughout treatment, clinicians who wish to improve a client' s 
depressive symptomology need to consider factors underlying symptom change. Future 
research can involve the systematic application of dynamic modeling in order to evaluate 
complex multivariate longitudinal change throughout the process of depressive onset, 
maintenance and recurrence, in order to further our understanding of the mechanisms 
underlying treatment response. 
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